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Testea 

Engine  Systems  inc. 


GEORGE  TESTEA,  President 


DEFENSE  TECHNICAL  INFORMATION  CENTER  (DTIC) 

ATTN:  SBIR 
CAMERON  STATION 
ALEXANDRIA,  VA  22304-6145 

TELEPHONE:  (TOLL  FREE)  1  -(8001-225-3842  or 
COMMERCIAL  703-274-6902 

It  gives  me  great  pleasure  to  announce  my  intention  to  establish,  in  Connecticut,  production  of 
my  invention,  "A  VERY  HIGH  PERFORMANCE  MULTI-ROTOR  COMBUSTION 
ENGINE".  Development  and  production  of  this  engine  is,  I  believe,  in  the  national  interest 
and  has  the  potential  of  generating  revenues  in  the  billions  of  dollars  both  in  the  United  States 
and  overseas. 


Testea  Engine  Systems  and  The  University  of  Connecticut  are  seeking  S400,000  to  develop  and 
produce  a  prototype.  Please  review  the  enclosed  supporting  documentation: 

1.  Budget  Plan 

2.  The  University  of  Connecticut  Report 

3.  Review  Panel  Evaluation  Report  Form 

4.  Correspondence  from  Governor  Weicker 

I  will  call  next  week  to  set  up  and  meeting  to  answer  any  questions  you  may  have.  Time  is  of 
the  essence  as  funding  must  be  acquired  soon  to  satisfy  the  June  1,  1993  program  start  date. 
Your  attention  and  consideration  is  sincerely  appreciated. 


Thi?  document  has  been  approved 
tor  public  release  and  sale;  its 
distribution  is  caiiraited 


Very  truly  yours, 


George  Testea,  Present 


•  77 A  LOOMIS  DRIVE  •  WEST  HARTFORD,  CT  06107  •  U.S.A  • 
•  (203)  521-2132  •  (203)  559-4248  •  FAX  (203) 


DISCLAIM!  NOTICE 


THIS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTIC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


Testea 

Engine  Systems  Inc. 


GEORGE  TESTEA,  President 


Governor  Lowell  Weicker  April  6,  1993 

167  Capitol  Avenue 
Hartford,  CT  06016 


Dear  Governor  \*feicker: 


I  am  writing  you  about  my  intentions  to  found  a;  Connecticut  based  engine  manufacturing  com¬ 
pany.  I  have  been  told  that  you  are  in  the  position  to  make  incentives  and  funding  available  for 
this  purpose. 

The  major  benefit  1  can  offer  the  State  of  Connecticut  is  a  the  promise  of  the  creation  of  new 
jobs.  It  is  no  secret  that  one  of  Connecticut's  largest  populations  of  unemployed  workers  is 
engineers  and  industrial  manufacturers.  A  great  number  of  these  people  would  be  vital  re¬ 
sources  In  the  success  of  this  new  company, 


I  wish  to  offer  for  your  review  some  of  the  correspondence  that  I  have  received  relating  to  the 
testing  process  of  my  engine...  Among  these  arp  statistics  and  test  results  from  the  University 
of  Connecticut  department  of  Mechanical  Engineering. 

The  production  of  my  invention  is  in  the  national  interest,  and  is  capable  of  producing  billions 
of  dollars  for  both  the  United  States  and  overseas  and  needs  attention  and  consideration  in  this 
context. 


Testea  Engine  Systems  and  the  University  of  Connecticut  are  seeking  $400, 0C0  to  develop  and 
produce  a  prototype.  Please  see  the  budget  plan  and  report  from  The  University  of  Connecticut 
and  report  review  panel  evaluation  form. 

After  you  review  the  material  I  have  enclosed,  I  would  greatly  appreciate  it  if  you  would  pro¬ 
vide  me  with  an  updated  response.  I  am  prepared  to  discuss  any  questions  you  may  have  and 
provide  any  additional  information  required.  I  will  make  myself  available  at  your  convenience, 
I  hope  I  have  made  my  position  clear,  and  that  you  will  expedite  matters  to  assist  in  securing  a 
mutually  beneficial  result. 


I  thank  you  in  anticipation  of  you  attention  to  my  proposal 


Very  truly  yours, 


George  Testea,  President 


•  77A  LOOMIS  ORIVE  •  WEST  HARTFORD.  CT  06107 .  U.S.A.  • 
•  (203)  521  -2132  •  (203)  159-4248  •  FAX  (203) 


Lowell  P.  Weicker  Jr. 
Governor 


STATE  OF  CONNECTICUT 
E  XECUTIVE  CHAMBERS 
H  ARTFORD.  CONNECTICUT 
O6UR1 

July  29,  1992 


Mr.  George  Testea,  President 
Testea  Engine  Systems  Inc. 

77a  Loomis  Drive 

West  Hartford,  Connecticut  06107 
Dear  Mr.  Testea: 


I  would  like  to  acknowledge  and  thank  you  for  your  recent 
letter  concerning  the  rotary  internal  combusion  engine  you  have 
redesigned . 


I  am  sending  your  correspondence  to  Deputy  Commissioner  Robert 
Santy  of  the  Department  of  Economic  Development  with  my  request 
that  he  arrange  for  Connecticut  Innovations  Incorporated  to 
consider  your  requirements  and  whether  any  assistance  can  be 
appropriately  provided  at  this  stage. 


LPW/ j  es 

cc:  Robert  W.  Santy,  Deputy  Commissioner 

uepartment  of  Economic  Development 


APPENDIX  IV 


Lowell  P  W eicaep.  Ip 
Governor 


STATE  OF  CONNECTiCl  T 
EXECUTIVE  CHAMBERS 
HARTFORD  CONNECTICUT 

f  .  August  27,  1952 


Mr.  George  Tsste2,  President 
Testea  Engine  Systems  Inc. 

77A  Loomis  Drive 

West  Hartford,  Connecticut  06107 

I  would  like  to  acknowledge  your  letter  of  August  25  and 
enclosures,  giving  me  the  background  of  your  invention,  which 
you  describe  as  a  Rotary  Internal  Combustion  Engine. 

I  understand  that  you  have  been  in  touch  with  Deputy 
Commissioner  Robert  Santy  of  the  Department  of  Economic 
Development  and  his  associate,  David  Driver  of  Connecticut 
Innovations  Incorporated.  They  indeed  are  the  persons 
responsible  for  determining  the  feasibility  of  providing  any 
assistance. 

Accordingly,  1  am  referring  your  letter  to  Mr.  Santy  for  his 
consrcerat  ion  and  reply  to  you. 


LPW/ JJCH/ j es 

cc:  P.onert  w.  Santy,  Deputy  Commissioner 

I  op  a  r  trr.ent  of  Economic  Development 


Business  Response  Center 
Referral  for 

Anthony  Brescia 

Priority  :  2- URGENT 


Resolution  Information 
Call  Status  : 


Date  Referred: 

Currently  working  with  anyone  on  this  issue? 


0  Open 
0  Call  Back 

%  Closed 
08/28/92 


If  Yes,  Who?  Has  been  working  with  Tony 

Best  guess  estimates  for  the  last  year  for  THIS  LOCATION  ONLY 

Last  yr's  It  empl.  Unknown 

Last  yr's  $  sales  Unknown 


Call  Notes  and  Referral  Notes 

sent  letter  to  gov.  and  he  sent  it  to  Cll,  they  can't  resolve  the  problem,  has  talked  to  Tony 
Brescia,  looking  for  venture  capital  to  continue  design  project,  had  asked  for  one  mil  but 
changes  to  300  or  400k  if  he  has  to,  He  is  not  having  any  luck  in  getting  financing.  Needs 
space  for  his  company  and  the  development  and  manufacturing  of  his  project.  He  sent  his 
business  plan  and  everything  to  Cll  it  is  moving  too  slow,  He  has  spent  a  lot  of  money  on 
the  project  and  needs  help  but  can't  seem  to  get  any 


Terminated  .  called  back,  no  further  action 


Customer  Information 
Name: 

Title: 

Company  Name: 
Address: 

City,  State  ZIP: 
Phone  ft: 

FAX  ft: 


George  T estea 

Testea  Engine  Systems  Corp 
77A  Loomis  Orive 
West  Hartford  ,  CT  06107 
521-2132 


Ship  To  Information 

George  Testea 

Testea  Engine  Systems  Corp 

77A  Loomis  Drive 

West  Hartford,  CT  06107 

Call  Information 

Call  Type: 

Financing 

Response(s): 

Referral 

Mat'ls  Sent: 

Caller  Region  : 

2 

Industry  Type: 

Not  Applicable 

Referral  History 

Inquiry  Taken:  08/27/92  09:19  AM  by  Sheila  Leniart 

Edited  By:  Sheila  Leniart 

Tracking  ID.  SL9206270002 

Referral  History: 


08/27/92  09  29  43  AM  -  To  Anthony  Brescia  by  Sheila  Leniart 
08/28/92  12  32  18  PM  -  Closed  by  Sheila  Leniart 
Referral  Created:  08/27/92  09  27  AM  by  Sheila  Leniart 

Referral  Edit  History: 


Edit  Dale 


1 

0 


Editor 

Sheila  Leniart 
Sheila  Leniart 


08/27/92  09  29  56  AM 


CONNECTICUT 

INNOVATIONS 

1CORPORATED 


N4  5  Brook  Street 
Ko<  k\  Hill,  CT  I)b0b7-J4i)5 
telephone  (.203!  25B-4J05 
Telecopier  1 20.1  >  5M-4flr~ 

March  19,  1993 

I'Vnid  C.  Driver 

Director 


Dr.  Zbigniew  M.  Bzymek 
University  of  Connecticut 
Department  of  Mechanical  Engineering 
191  Auditorium  Road 
Storrs,  CT  06269 

Dear  Dr.  Bzymek: 

Thank  you  for  the  submission  of  your  project  proposal  93G019, 
entitled  "A  Very  High  Performance  Multi-rotor  Combustion  Engine 
Design  and  Modeling".  While  your  project  was  not  selected  for 
funding  under  the  Yankee  Ingenuity  Initiative  grant  programs,  we 
appreciate  your  participation  in  this  grant  competition. 

The  competition  this  year  was  intense  and  many  excellent  proposals 
could  not  be  funded  simply  because  not  enough  money  was  available. 
One  hundred  twenty  two  proposals  requesting  over  $11  million  were 
submitted  to  the  Yankee  Ingenuity  Initiative.  Two  out-of-state 
experts  and  a  panel  of  scientists  reviewed  each  proposal. 

Enclosed  is  a  list  of  the  proposals  recommended  for  funding  this 
year  as  well  as  the  reviews  of  your  proposal. 

I  encourage  you  to  apply  to  the  Yankee  Ingenuity  Initiative  in  the 
future.  If  you  have  any  questions  or  if  there  is  any  way  I  might 
help,  please  do  not  hesitate  to  call. 


Sincerely, 


Director 

Yankee  Ingenuity  Initiative 

NCR/rav 

Enclosures 


UNIVERSITY  OF 


CONNECTICUT 


SCHOOL  OF  ENGINEERING 

Department  of  Mechanical  Engineering 


April  2,  1993 


Mr.  Robert  N.  Santy 

and  Mr.  Anthony  Brescia 

Department  of  Economic  Development 

State  of  Connecticut 

845  Brook  Street 

Rocky  Hill,  CT  06067-3405 

Dear  Sirs, 

Responding  to  the  request  of  Mr.  George  Testea,  I  am  enclosing 
a  copy  of  the  proposal  "A  Very  High  Performance  Multi-Rotor 

Internal  Combustion  Engine  Design  and  Modeling"  written  for 
Connecticut  Innovations,  Inc. 

The  proposal  was  prepared  by  myself  and  Dr.  Richard  Garrett  as 
a  response  to  the  referral  of  the  Department  of  Economic 
Development  to  help  Mr.  Testea  to  establish  research  on  his 

concept.  In  the  Fall,  1992  competition,  the  Connecticut 

Innovations  Inc.  decided  not  to  fund  the  proposal.  Mr.  Testea  is 
asking  me  for  further  help  in  his  development,  however  the 

University  doesn't  have  resources  to  support  the  project.  Mr. 
Testea  told  me  that  there  could  be  some  other  ways  of  sponsoring 
the  proposal.  If  you  see  such  possibilities,  please  let  me  know. 


—  Sincerely, 

c 

ZMB:dt 

cc:  Mr.  George  Testea 

Dr.  Richard  Garrett 

Dr.  Nejat  Olgac 

Dr.  Baki  Cetegen 

-  Zbigniew  M.  Bzymek 

Associate  Professor 

Art  Equal  Opportunity  Employrr 


191  Auditorium  Road  Sums.  <  onnrcticut  OWfi'MI  V)  <2031  486  209(1.  2189.  2P 8  FAX  (2(H»  489  *>088 


Proposal  No.  :  93G019 


Yankee  Ingenuity  Initiative 
Charles  .Goodyear 
Cooperative  Research  and  Development  Grants 

Connecticut  Innovations,  Inc, 
Department  of  Eoonomic  Development 


Attachment  I 

PROPOSAL  COVER  PAGE 

Name  and  Address  of  Submitting  Institution  (including  branch,  campus,  school  or  division): 

Institution:  University  of  Connecticut.  Department  of  Mechanical  Engineering  _ 

Address:  191  Auditorium  Road.  Storrs.  CT 06269  _ 


Name  and  Address  of  Co-sponsoring  Business(es): 

1.  Tested  Engine  Inc. _ 

774  Loomis  Drive.  West  Hartford.  CT  06107 

2.  _ 


Is  the  Co-sponsoring  Business(es)  a  small  business?  _£  _  Yes  _  No 

High  Technology  Field  .Computer  Application/  energrxvstems _ _ 

Title  of  Proposed  Project:  "A  Wp  Digit  Performance  Multi-rotor  Internal  Combustion  Engine 

Design  &  Modeling” _ _ _ _ _ 

Amount  Requested:  $7 72.529.-  Proposed  Duration:  two  years  Desired  Starting  Date:  June.  1.  I1 2'  ; 

Co-sponsor  Matching  Funds:  (1)  $186,000.-  _ _ _  (2)  S  _ _ 

Location  of  Project:  University  o  f  Connecticut _ _ _ _ 

PI  Name:  Zbigniew  M.  D:\mek  _ Telephone  No.:  (203 >  4^0-2275  . _ 

Items  included  in  project  (check  where  appropriate): 


Animal  Welfare 
Endangered  Species 
Human  Subject 
Marine  Mammal  Protection 


National  Environmental  Policy  Act 
Pollution  Control 

Proprietary  and  Privileged  Information 
Recombinant  DNA  Molecules 


Principal  Investigator: 
Uvx^Zhiiuiic'eiALJUyrnek 

Signature:  * 


Thjc:  PhD.  Associate  Professor 
s^^Anie.Sovcmbcr  27. 1992  _ 


Authorized  Institutional  Representitive: 


Name:  Uutmapfighc -  *  _  Title:  Provost  of  the  University  o  f  Connecticut 

Signature:  / feS***-**-* _ _  Date:  Sovanber  30.  19(,2 _ 

Authorized  Co-sponsor(s)  Representative(s): 


1.  Name:  George  Testca  _ 

Signature: 

2.  Name _ £/ _  _ _ _ 


Tnie.Presidcnt  .Tested  Knttine  System  Inc 

Date  Sovanber  27.  1902  _ _ 

Title _ 


Proposal  No.  :  93G019 


Yankee  Ingenuity  Initiative 
Charles  Goodyear 
Cooperative  Research  and  Development  Grants 

Connecticut  Innovations,  Inc. 
Department  of  Economic  Development 


Attachment  II 
PROJECT  SUMMARY 


Title  of  Project:  "A  Wry  Hieh  Performance  Multi-rotor  Internal  Combustion  Engine  Design  & 

MQ.dcli.Pg".... . - . . 

High  Technology  Field:  Computer  Aopl.  /  Energy  Systems  Amount  Requested:  $168,748.' _ 

Key  Words  tc  nescribe  Scientific  Focus:  Multi-rotor  Eng..  CAD ,  Modeling  ,Des,  for  Mann  fact.  _ 

Institution:  University  of  Connecticut.  Dept,  of  Mechanical  Eng,,  Stores,  Connecticut,  06169  _ 

Principal  Investigator(s):  Z.  M.  Bzvmek,  R.E  .  Garrett.  B.  Cetezen ,  A'.  Olgac.  G.  Tested _ 

Co-sponsoring  Businesses)  or  Industry(ies):  Testea  Engine  Systems  Inc. _ 

Technical  Abstract  (Limit  to  200  words  on  this  side  of  form): 

Rapidly  changing  economic  and  market  forces  are  causing  Connecticut’s  manufacturing  oriented 
firms  to  rely  increasingly  on  technological  innovation  in  order  to  maintain  their  competitive 
position.  These  firms  are  looking  to  engineering  schools  to  help  them  respond  to  these  changes. 
The  primary  task  that  exists ,  then,  is  a  new  spirit  of  cooperation  between  these  firms  and  the 
l  ni  varsity  of  Connecticut  that  would  result  in  the  formation  of  teams  capable  of  developing, 
integrating  and  implementing  new  design  and  manufacturing  concepts  embracing  up-to-date 
Computer-Aided  Design  and  Computer-Aided  Manuf act  .ring  technologies. 

The  objective  of  this  proposal  is  a  cooperative  industry/ university  project  between  UConn's 
School  of  Engineering  and  Testea  Engine  Systems,  Inc.  of  West  Hartford ,  CT  to  research  and 
develop  a  concept  and  design  for  a  very  high  performance  multi-rotor  engine  system  of  unprec¬ 
edented  power  and  economy.  The  high  performance  of  the  new  engine  is  based  on  the  utilization 
of  a  multi-rotor  segment  mounted  on  one  shaft,  improved  combustion  cylinder  design  and  rotation 
under  computer  control.  The  economy  will  be  realized  through  optimized  fuel  injection  and 
minimizing  the  working  rotors  power. 

The  new  system  will  be  based  on  the  concept  proposed  by  Testea  Engine  Systems,  Inc.  It 
will  be  analyzed,  designed  and  model-tested  in  the  CAD  and  Expert  System  Laboratory  at  the 
University  of  Connecticut. 

The  proposed  work  will  include  three  basic  stages  whose  integration  will  make  it  unique. 
During  the  first  stage,  the  concept  will  be  studied  in  detail  and  a  preliminary  design  will  be  devel¬ 
oped.  Secondly,  a  computer  model  will  be  created  and  analyzed.  A  simulation  taking  into  consid¬ 
eration  performance,  safety  unj  economy  of  the  new  engine  will  be  generated.  Thirdly,  a  detailed 
d<  wen  of  the  system  and  a  working  model  will  he  developed  to  provide  the  basis  for  prototype 
pmdiu  tom  Successful  completion  of  the  three  stages  will  place  the  Testea  UConn  team  and  the 
S  tail  <>(  (  <>nru -client  at  the  leading  edge  of  the  internal  combustion  engine  system  design,  re- 
1 . .."  h  ■  :bl\.  production. 
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P-mied  Description 
Introduction 

The  first  rotary  engine,  the  Wankel  Engine,  was  invented  by  the  German  engineer  Felix  Wankel  in  the 
1920  s.  Between  1936  and  1945  he  worked  on  the  engine  in  his  laboratory  in  Lmdau  in  West  Germany.  Wankel 
became  direo  r  of  his  own  research  establishment  at  Lindau,  investigating  the  fundamental  problems  and 
applications  of  tl.e  rotary'  engine  [  1  ]. 

The  Wankel  engine  is  an  internal  combustion  engine  with  trochoidal,  rotatory  piston  eccentrically  located  in 
the  cylinder  The  working  cycle  of  the  Wankel  engine  is  the  same  as  in  conventional  engines.  The  first  production 
unit  was  tested  in  1957.  Since  then  Mazda,  a  Japanese  automobile  company,  produced  and  developed  the  Wankel 
engine,  introducing  it  to  the  US  market  in  1971.  During  the  next  few  years,  poor  fuel  economy  and  a  world  oil  crisis 
discouraged  buyers,  but  the  engine  was  constantly  improved,  and,  by  the  end  of  the  decade,  the  company's  sports  cars 
were  being  enthusiastically  received  in  Europe  and  the  United  States, 

Currently,  the  Mazda  RX-7  is  equipped  with  a  255-horsepower  rotary  engine  with  sequential  twin 
turt'ochargers.  It  is  one  of  the  fastest  sports  cars  in  the  world.  1991  Mazda  cars  powered  with  rotary  engines  won  the 
24  hour  race  a:  Le  Mans  A  second  car  produced  by  Mazda,  the  RX-792P  GTP,  is  a  rare  car  powered  by  a  4-rotor 
engine  similar  to  the  one  used  in  the  winning  Le  Mans  car  in  1991  {2J.  Though  very  successful  in  racing  and  sports 
cars,  the  engine  is  not  applied  in  popular  cars  due  to  design  and  manufacturing  problems. 

Since  the  Wankel  patent,  several  inventors  patented  rotary  engines,  but  they  were  not  superior  to  the 
V>ankel  engine  so  that,  though  patents  w_n:  granted,  the  engines  were  seldom  built.  For  example  a  rotary  internal 
combustion  engine  was  patented  in  June  1950  by  the  French  inventor  Casimir  Andre  Loubiere  (US  patent 
2.51 1.44]  '  [3]  On  June  21,  ^70  a  rotary  vane  hydraulic  motor  was  patented  by  Martii  Korhonen  (US  patent 
5-5 16.7’69>  [4]  Neither  engine  reached  a  production  phase. 

Advantages  of  the  Wankel  engine  include  small  overall  size  and  mass,  light  weight,  fewer  moving  pans, 
compactness,  simple  construction,  low  initial  cost  and  fewer  repairs.  Flowever,  the  Wankel  Engine  has  several 
disadvantages  Scnous  overheaung  problems  cause  deformauons  of  the  rotor,  deteriorate  seals  and  make  cooling  a 
difficult  task  The  other  problem  is  due  to  the  ellipucal  two  axis  cylinder,  which  if  even  slightly  misaligned,  mav 
iau>e  serious  vibrations 


Testea  Patent  Concept 

The  Te.aea  S>  'tern  concept  i  .  a  new  invention  patented  recently  The  patent  includes  the  Turbo-Compressor  and  the 
Koury  Engine.  The  patent  covers  several  group  of  countries:  USA,  Japan,  European  Community  and  others  The 
con, opt  wa>  recognized  as  unique  and  the  patent  is  in  the  final  stages.  (Appendix  1) 

The  Te.stea  System  concept  does  not  seem  to  have  the  disadvantages  of  the  Wankel  Engine,  Friction  is  kepi  to  a 
minimum,  thus  reducing  the  overheaung  problem.  The  circular  rotaung  cylinder  which  holds  the  piston  can  be 
ha.lan.ed  fcTtecih.  thereby  ehmin:  ing  vibrauons. 

The  mam  differences  and  similanues  of  Wankel  Engine  and  Testea  System  Concept  are  summarized  below-; 


Warkc!  Engine 
Three  explosions  per  rotauon 
F.llipu.  c  v Under 

Turbo  charge  or  no  turbo  charge 
The  piston  is  moving  inside  ot 
the  cllipuc  cylinder 


one  spark  plug  per  rotor 


Testea  System  Concept 

-  Three  explosions  per  rotauon 

-  Round  cylinder 

-  Turbo  compressor  required 

-  The  cylinder  is  moving  together 
with  rotor  and  the  two  meet  a;  the 
tangential  point  which  seems  to  be  an 
example  of  the  exception  to  the 
fundamental  law  of  gearing. 

-  one  spark  plug  per  rotor 


Sy-tem  oi:i-.ist,  ot  a  stationary  block  in  whmh  the  cylinder  and  the  rotor  arc  mounted  together 
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(  Fig  1  ).  The  rotor  is  mounted  eccentrically  in  the  cylinder.  The  eccentricity  leaves  space  which  becomes  the 
combustion  chamber.  The  cylinder  rotates  around  an  imaginary  axis.  The  power  is  transmitted  by  the  main  shaft 
which  also  forms  a  r.pc  remove  exhaust  gases.  In  the  simplest  solution,  the  Turbo  -  Compressor  is  mounted  on  the 
back  of  the  Rotor  Engine  (Fig  2). 


Fig  1  Front  View  ol  the  model  of  the 
Tc\tea  System 


Fig. 2:  The  Back  View  of  the  model 
Tesiea  System 


Proposed  Project 
Objecli'  es 

The  objective  of  this  project  is  to  model,  analyze,  design  and  build  a  working  model  of  the  basic  configurauon  of  the 
Tesiea  System  according  to  the  patented  concept  The  basic  configurauon  will  consist  of  the  Engine  and  Turbo 
Compressor  as  show  n  in  the  photographs  of  the  model  (Fig  1,  Fig  2).  They  will  be  located  in  one  block, 
approximately  12"  high.  12"  wide  and  9"  deep  (Fig  2)  The  set  of  preliminary  drawings  was  prepared  on  a  CADKEY 
system,  but  due  to  the  page  limitation,  it  is  not  included  here  The  drawings  are  available  on  request. 

Methodology  of  the  Research 

The  concept  of  the  Tesiea  System  is  a  turbo  charged  Internal  Combusuon  (1C)  engine  for  motor  vehicles  or  other 
applications  that  employ  a  rotary  design  with  a  'tator  distributor  obturator.  Its  purpose  is  to  provide  motorists  with 
a  highly  reliable  engine  that  operates  more  efficiently  than  standard  IC  engines  while  taking  up  less  room  in  the 
vehicle  engine  compartment  The  Tesiea  System  would  consist  primarily  of  a  motor  cylinder,  rotor,  and  stator 
distributor  obturator  The  motor  cylinder  would  serve  as  the  housing  for  the  rotor  and  stator  distributor  obturator. 

The  rotor  is  the  mechanical  part  of  the  engine  analogous  to  the  pistons  in  traditional  engines  and  also  functions  as 
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part  of  the  distributor.  It  includes  three  obturator  slots,  which  serve  as  valves  through  which  the  admission  and 
evacuation  of  gases  takes  place.  Through  its  motion,  the  rotor  would  force  these  slots  to  open  or  close  in  front  of  the 
stator  distributor  obturator  Mounted  on  the  rotor  would  be  three  rectangular-shaped  palettes  positioned  120  degrees 
from  each  other. 

When  the  rotor  rotates,  the  palettes  stay  in  contact  with  the  cylinder  walls,  moving  rectilineariy  due  to  the 
centrifugal  force.  They  serve  in  separating  the  three  compartments  and  in  creating  the  engine  cycle  (admission, 
compression,  explosion,  and  evacuation).  This  rotor  is  mounted  eccentrically  inside  the  cylinder,  together  with  the 
stator  obturator  distributor 

The  stator  obturator  distributor  consists  of  two  pipes  which  are  concentrically  placed  and  fastened  to  the  three 
paJettes  The  pipe  located  on  the  extenor  is  actually  a  pipe  segment-  It  serves  as  an  obturator  for  the  rotor’s  slot 
during  the  explosion.  Simultaneously,  it  forms  a  canal  for  admission  with  the  intenor  pipe.  The  interior  pipe 
serves  to  evacuate  the  gases  towards  the  extenor  and  from  compartments  through  which  admission  and  evacuation 
occurs.  The  compartments  are  closed  off  at  the  heads  by  two  disks,  one  having  a  concentric  hole  that  creates  the 
compartment  through  which  evacuation  takes  place.  The  stator  has  a  fixed  position  and  the  rotor  rotates  on  it 
concentrically  The  evacuation  channel  can  be  thermally  isolated.  The  admission  and  evacuation  Turbo  Compressor 
compartments  could  take  on  different  forms  that  best  serve  the  function  of  the  motor.  The  turbo  compressor  would 
have  approximately  the  same  elements  as  the  motor  system  and  would  be  composed  of  a  cylinder  compressor,  rotor, 
and  stator  obturator  distributor.  The  turbo  compressor  is  not  necessary  for  the  rotating  motor  and  a  traditional 
version  can  be  used  and  incorporated  into  the  design. 

The  appealing  features  of  the  Testea  System  are  the  increased  power,  a  distribution  set  that  does  not  move,  and  a 
smaller  size,  as  compared  to  most  of  today's  engines.  Instead  of  relying  on  a  system  of  springs  and  moving  valves 
within  an  engine  block  for  intake  and  exhaust,  the  distribution  for  the  Testea  System  remains  stationary.  Not  only 
could  this  increase  the  reliability  of  the  engine  due  to  fewer  moving  mechanical  components,  but  it  would  reduce 
engine  noise  and  lessen  the  vibration  normally  expected  from  an  internal  combustion  engine.  The  increased  number 
of  explosions  per  rotation  (3)  enables  the  vehicle  to  obtain  more  power  from  the  engine  over  a  wide  range  of  speeds. 
Since  the  engine  is  smaller  and  light-weight,  it  takes  up  less  space  in  the  engine  compartment.  This  allows  vehicle 
designers  to  create  aerodynamic  front  ends  with  a  reduced  amount  of  hood  room  required.  This  advantage  is  useful  in 
other  applications  as  well. 


Theory 


The  fundamental  law  of  Gearing  and  Velocity  Rauo  may  be  described  as  follows  [5]: 
rv  =  w2/v.2=  n2/nl  =  Ntl/Nt2  =  dl/d2 


where 

rv  =  velocity /ad 
w  =  angular  velocity,  rod/scc 
n  =  angular  velocity,  rpm 
N  =  number  of  teeth 
d  =  pitch  circle  diameter,  in 


The  Testea  System  seems  to  confute  this  theory.  One  of  the  goals  of  this  research  is  to  investigate  it’s  behavior  and 
describe  exactly  why  it  happens. 

Project  Milestones 


Th.  preliminary  design  will  be  done  first  In  this  stage,  we  ill  check  whether  or  not  all  the  functions  are  sausfied. 
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As  a  next  step,  analysis  of  stress  and  deflection  for  static  and  dynamic  loads,  dynamic  motion  ,  vibration, heat 
transfer  and  materials  will  be  done.  In  this  stage,  the  computer  model  will  be  developed.  After  investigation  of 
mechanical  motion,  stresses,  deflections,  vibrations,  heat  transfer  and  temperature  distribution  the  design  model  will 
be  developed  using  the  experience  of  the  UCONN  CAD  &  CAM  Laboratory.  The  Laboratory  has  designed  three 
racing  cars  which,  once  built,  successfully  raced  in  significant  competitions  [6], 

Finally  the  working  model  will  be  built  and  tested.  The  model  should  prove  the  feasibility  of  the  Testea  System 
concept.  The  final  product  of  the  project  will  be  a  complete  design  and  the  working  model. 

Special  effort  related  to  proper  cooling  of  the  engine  will  be  required.  Due  to  the  combustion  within  the  Testea 
System,  an  adequate  cooling  system  would  have  to  be  incorporated  into  the  design.  If  no  cooling  system  were 
provided,  some  parts  would  melt  from  the  heat  of  the  burning  fuel,  and  the  rotor  could  expand  so  much  it  might 
seize  (could  not  move  within  the  main  cylinder).  The  Testea  System  should  be  capable  of  withstanding  these 
extreme  conditions  and  remain  dimensionally  stable  (with  the  use  of  the  water  jackets  or  some  other  cooling  method) 
during  normal  operation. 
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Evidence  of  Commitment 

a  The  commitment  of  the  University  of  Connecticut 

Both  the  Center  for  Precision  Manufacturing  and  the  Department  of  Mechanical  Engineering  are  fully  commuted  to 
work  on  the  project  The  research  time  of  four  faculty  members,  worth  more  than  S20.000  during  the  academic  year 
and  four  months  in  summer,  is  clear  evidence  of  the  commitment 

b.  Business 

Testea  Engine  System  Inc.  is  a  new  company  founded  in  1989  and  registered  in  Connecticut  on  January  10. 1992 
(  Appendix  II ).  It  has  three  employees  and  their  main  goal  is  to  develop  the  new  engine  according  to  the  concept 
patented  by  George  Testea.  This  project  is  the  principal  task  for  the  company  and  the  further  existence  of  the 
company  depends  on  its  resulL 

c.  Personnel 

Personnel  consist  of  four  professors,  the  president  of  the  company,  technicians  and  administrative  staff.  The  principal 
investigator  Prof.  2.  Bzymek  will  lead  the  team  and  will  serve  with  his  expertise  in  Inventive  Design  and  Computer- 
Aided  Design  &  Modeling,  concurrent  engineering  and  solid  mechanics.  Prof.  Bzymek  successfully  lead  three 
projects  in  car  design  His  group  in  mechanism  design  was  awarded  Second  in  a  national  ASME  contest  in  1988. 

170!  R  Garrett  will  contribute  his  knowledge  of  computer  techniques  in  engineering  Prof.  N.  Olgac  will  contribute 
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his  knowledge  in  automatic  control  and  Prof.  Cetegen  in  heat  transfer. . 

Mr.  George  Testea  will  constantly  participate  in  the  team  work.  He  will  add  his  practical  knowledge  of  combustion 
engines  and  his  manufacturing  expertise.  The  university,  company  technicians  and  equipment  will  give  the  team  full 
capability. 

d.  Facilities 

The  CAD&CAM  Laboratory  is  fully  equipped  (  Appendix  DI )  to  do  all  the  theoretical  and  design  work.  The  parts 
for  the  model  prototype  will  be  machined  in  the  Mechanical  Engineering  Shop  and  in  the  Precision  Manufacturing 
Center  Shop.  Some  parts  will  be  delivered  by  Testea  Engine  System  Inc. 

Biographical  Information 
General  characteristics  of  the  research  team 

Completing  the  research  task  described  in  this  proposal  in  only  two  years  demands  a  very  efficient  and  intense  effort 
For  this  reason,  the  research  team  was  designed  in  an  optimum  manner.  When  assembling  the  team,  knowledge, 
experience  and  the  ability  to  work  cooperatively  were  all  taken  into  consideration.  The  research  team  will  consist  of 
one  senior  and  three  middle  level  faculty  members.  The  team  has  knowledge  in  InveAove  Design,  ICAD  &  CAM, 
Automatic  Control,  Mechanism  Design  and  Heat  Transfer  The  following  are  the  team  members: 

Z  M.  Bzymek  -  Associate  Professor  of  Mechanical  Engineering  and  director  of  CAD&CAM  and  Expen  Systems 
Laboratory  Publishes  in  national  conference  proceedings  and  Journal  of  Modeling  &  Simulation  on  CAD, 

Modeling  and  Simulation.  His  role  on  the  team  is  to  generate  concepts  for  design  and  supervise  the  design  and 
development  of  the  system. 

RE  Garrett  -  Professor  of  Research.  Has  taught  design  and  led  graduate  student  teams  in  CAD  at  Purdue  University 
and  the  University  of  Connecticut.  He  has  over  ten  years  industrial  experience  in  CAD  and  expen  systems.  His  role 
on  the  team  will  focus  on  programming  of  the  CAD  system. 

N.  Olgac  -  Associate  Professor  of  Mechanical  Engineering.  An  expert  on  Robotics,  Mechanism  Design  and 
Control  He  leaches  courses  and  leads  several  MS  and  Ph.D.  theses  in  the  area  of  Roboucs  and  Automatic  Control. 
Hjs  role  on  the  team  is  to  study  mechanical  and  control  problems  and  supervise  the  design  of  the  control  system. 

B  Cetegen  -  Assistant  Professor  of  Mechanical  Engineering.  Has  broad  knowledge  in  Combustion  Theory  and  Heat 
Transfer  He  teaches  courses,  leads  a  research  team  and  publishes  in  the  area  of  combustion  and  heat  transfer.  His 
role  in  this  project  is  to  perform  the  research  and  design  of  the  cooling  system. 

Member  from  Testea  Engine  System  Inc.: 

George  Testea  -  President  of  Testea  Engine  Systems  Inc.  His  experience  includes,  planning  and  designing  various 
mechanical  products  for  the  automotive  industry,  including  hydraulic  and  pneumatic  systems,  and  plastic  injection 
molds,  development  of  the  manufacturing  tools  and  devices  necessary  for  the  development  of  these  products,  research 
and  development  of  mechanical  systems  including  power  distribution  and  lubneauon  systems  for  the  manufacturing 
industry.  He  is  also  proficient  in  conceptualization,  designing,  and  developing  automated  manufacturing  tools  and 
machinery  and  also  modification  of  existing  equipment  for  greater  efficiency. 

Biography,  Bibliography  and  Professional  Summary  of  ZBIGNIEW  M.  BZYMEK,  Associate  Professor 
Department  of  Mechanical  Engineering.  Revised  9F92 

Birth  date  8/5/35  Birthplace:  Warsaw,  Poland  Date  of  Appointment:  9/81 

Educator,  BS  1959  Technical  University  of  Warsaw.  Poland  Civil  Engineering  (Bridge 

Construction  and  Design) 
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M.S.  1961  •  University  of  Michigan,  Ann  Arbor,  Michigan,  USA  (Structural 
Engineering) 

Ph.D.  1967  Technical  University  of  Warsaw,  Poland  "The  Analysis  of  Dynamic 

Deflections  of  Bridges  Having  the  Deck  Supported  on  Arches  or  Suspended  Cables" 


Experience: 

1957-59  Teaching  Assistant,  Technical  University  of  Warsaw,  Poland 

1961-63  Designer,  Bridge,  Road  and  Motoraaffic  Technical  Equipment  Design  and 

Consulting  Office  ‘Transproject”,  Warsaw 

1961-66  Instructor,  Technical  University  of  Warsaw,  Poland 

1966-72  Assistant  Professor,  Technical  University  of  Warsaw,  Poland 

1972-81  Associate  Professor,  Technical  University  of  Warsaw,  Poland 

1974-81  Head  Editor  of  Serial:  “Research  Reports  on  Automatization  of  Structural 

Design",  Technical  University  of  Warsaw,  Poland 

1977-81  Editor  in  Charge  of  Department,  Monthly  “Highways"  -  Computer  Aided 
Design  and  Bridge  Construction  and  Design,  Warsaw,  Poland 
1981-  Associate  Professor,  University  of  Connecticut 

Professional  Societies:  Association  for  Computing  Machinery;  International  Association  of  Science 

and  Technology  for  Development  0  ASTED);  American  Association  of 
University  Professors;  American  Society  of  Mechanical  Engineers 

Honors  and  Distinctions:  Honor  List  Student  (A-honor)  in  the  class  graduated  in  1952  -  Gen. 

Sowinski  Lyceum  of  Warsaw,  Poland 

Scholarships.  Honor  List  Scholarship  in  1954-58  at  the  Technical  University  of  Warsaw;  United 
State  National  Student  Association/Polish  Student  Association  Graduate  Exchange 
Scholarship,  University  of  Michigan,  Ann  Arbor,  Michigan  (USA) 

Pnzes  and  Aw  ards:  Author  of  the  best  published  review  of  a  technical  book  m  the  year  1965, 

Inz  t  Bud  -  NOT  Publications,  Warsaw,  Poland. 

Competition  design  of  a  bndge  over  the  Vistula  river  in  Zakroczym,  First  Prize  Winner,  1972. 

Competition  design  of  a  bndge  over  the  Vistula  in  Warsaw,  Winner  of  menuon.  1974. 

Aw  ard  of  the  Secretary  of  the  Polish  Academy  of  Science  for  research  in  CAD  of 
Engineering  Structures,  1976. 

Stefan  Bryla  Award  of  the  Polish  Society  of  Civil  Engineers  for  advanced  work  in 
Computer  Aided  Design  of  Building  Structures,  1977. 

Several  awards  of  Ministry  of  Higher  Education  in  Poland  for  Teaching  and  Research 
Achievements  in  the  years  1965-1979. 

Member:  Faculty  Council  of  the  Technical  University  of  Warsaw  (Civil  Engineering)  1972-81;  Advisory  Council  to 
the  Mayor  of  the  city  of  Warsaw  (Transportation  Section)  1972-81;  Computer  Science  Committee  of  the  Polish 
Academy  of  Science.  1976-81;  Committee  of  Science  of  the  Polish  Association  of  Civil  Engineers,  1968-81; 
Advisory  Council  to  the  Ministry  of  Building  (Computer  Application  Section)  1972-1974;  Pi  Tau  Sigma  Honorary 
Membership  since  1983;  International  CAD/CAM  Program  Committee  of  IASTED. 

Invited  Seminars  Technical  University  of  Dresden,  Dresden,  G.D.R.,  1972.  University  of  Michigan  1976;  Concordia 
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University,  Montreal,  Canada,  1976;  Dartmouth  College,  Hanover,  New  Hampshire,  1976,  Sorathclide  University, 
Glasgow,  Great  Britain,  1974, 1978;  Siberian  Chapter  of  the  Soviet  Academy  of  Science,  Irkuck,  1980;  University 
of  Nagoya,  Nagoya,  Japan,  1980,  Technical  University  of  Darmstadt,  Darmstadt,  West  Germany,  1980;  Dartmouth 
College,  Hanover,  New  Hampshire,  1981;  General  Motors  Institute,  Flint,  Michigan,  1985. 


Recent  Grams:  1982 

1983 

1984 

1985 


1989 

1989 


Stanley  Works  Foundation.  Topic:  Development  of  CAD/CAM  in 
Mechanical  Engineering  with  Peter  W.  McFadden.  Amount:  $10,000.00 
University  of  Connecticut  Research  Foundation  Topic:  An  experiment  on 
Synthesis  of  Structures  Amount:  $2,600.00 
Harris  Foundation  Topics:  Energy  Recovery  Systems  and  Synthesis  of 
Structures.  Two  principal  investigators:  P.  W.  McFadden  and  Z.  M. 
Bzymek  Amount:  $372,000.00  (Equipment  Grant) 

Control  Data  Corporation,  Hamilton  Standard  and  other  sources.  Topic: 
Computer  Aided  Instruction  in  Engineering  Sciences  Co-investigator 
cooperating  with  five  other  researchers  from  the  School  of  Engineering  in 
the  project  headed  by  Dr.  Michael  Cutlip  Amount:  $1,200,000.00 
(Equipment  and  graduate  scholarships  grant) 

Equipment  grant  In  a  group  of  four  professors,  $80,000  in  the  Graduate 
School  of  the  University  of  Connecticut 

CADKEY  grant,  with  Peter  McFadden  co-investigator.  Amount  $236,028. 


Who's  U  ho  Listing  Listed  in  Marquis  Who’s  Who  Directory  of  Computer  Graphics,  First 
Edition,  Chicago  IL,  USA,  1984,  V.  1,’pp.  41,  452,  531. 


Field  Specification:  Computer  Aided  Design  of  Engineering  Systems. 


Research  Interests  Engineering  Design  of  Mechanical  and  Civil  Systems,  especially 

CAD/CAM;  Opnmizauon  and  Synthesis  of  Engineering  Structures. 


Publications:  A  full  publication  list  containing  over  60  items  including  books,  textbooks, 

journal  articles,  abstracts  and  conference  papers  is  available  on  request. 

Biography.  Bibliography  and  Professional  Summary  of  RICHARD  E.  GARRETT,  Professor  of  Research 
Center  for  Grinding  Research  and  Development 
Revised  9,92 


Education:  B.S. 

1956 

University  of  Delaware 

MS. 

1963 

University  of  Florida 

PhD. 

1967 

Purdue  University 

Professional  Positions: 

1991  -  present 

Professor  of  Research  (Part-time),  University  of  Connecticut 

1989  -  present 

Technical  Consultant  -  Engineering  Education,  William  C.  Norris 
Institute 

1981  -  Present 

Adjunct  Professor,  MTT 

1980  -  1990 

Adjunct  Professor,  Purdue  University 

1980  -  1989 

Director  of  Research,  CIM  Division,  Control  Data  Corporation 

1978  -  1979 

Principal  Consultant  on  CAD/CAM,  Control  Data  Corporation 

1975  -  1978 

Professor  and  Department  Head,  Mechanical  Engineering, 
University  of  Connecticut,  Stores,  Connecticut 

19'2  -  1974 

Chairman,  Design  Group,  School  of  Mechanical  Engineering, 
Purdue  University,  West  Lafayette,  Indiana 

19'1  ■  1975 

Full  Professor,  Purdue  University.  West  Lafayette,  Indiana 

7 


1967  -  1971 
1964  -  1967 
1959  -  1964 
1956  -  1959 


Consultant  Work: 


Associate  Professor,  Purdue  University,  West  Lafayette,  Indiana 
NASA  Fellow.  Ford  Foundation  Fellow,  Purdue  University 
Assistant  Professor,  University  of  Honda,  Gainesville,  Florida 
Test  &  Development  Engineer,  Hamilton  Standard  Division  of 
United  Technologies,  Windsor  Locks,  Connecticut 


•  Control  Data  Corporation,  Minneapolis,  Minnesota 

•  General  Electric  Corporation,  Schenectady,  New  York 

•  Digital  Equipment  Company,  Maynard,  Massachusetts 

•  Ross  Gear  Division  of  TRW,  Lafayette,  Indiana 

•  Ecological  Science  Corporation,  Houston,  Texas 

•  Brenner  Associates,  Architects,  Lafayette,  Indiana 

•  TecTran  Engineering  Consulting  Co.,  Lafayette,  Indiana.  (President,  1971  -  1973) 
Citations: 

•  American  Men  of  Science,  11th  Edition 


Society  Memberships: 


Professional:  ASME 

Honorary: 

Omicron  Delta  Kappa  (leadership) 

ASEE 

Pi  Tau  Sigma  (engineering) 

SESA 

Sigma  Xi  (research) 

ACM 

Scabbard  &.  Blade  (military) 

Professional  Activities  (highlights): 

•  ASME  Board  of  Research.  1983  -  1985 

•  ASME  /  National  Science  Foundation,  Mechanical  Systems  Research  Task  Force, 

1981  -1984 

•  Editorial  Advisory  Board,  Computers  &  Graphics  Internationa]  Journal,  1983  -  1985 

•  Editor,  Journal  of  lntem‘1  Federation  for  Theory  of  Machines  and  Mechanisms,  1971  -  1980 

•  Technical  Chairman,  1980  ASME  Centennial  on  Computer  Technology,  San  Francisco,  CA 

•  Member,  ASME  Computer  Technology  Committee,  1977  -  1981 

•  NASA  Workshop  on  Aircraft  Surface  Representation.  NASA  -  AMES  Research  Center,  1978 

•  Session  Chair,  ASME  Winter  Annual  Meeting,  Atlanta,  1977 

•  Editor,  Computer  Graphics  Section,  Mechanical  Engineering  News,  1969  -  1975 

•  Associate  Editor,  Journal  of  Computer  Graphics,  1973  -  1975 

•  Organizer  of  Man  -  Machine  Interaction  Group,  1st  US  A  -  JAPAN  Joint  Computer 
Conference 

•  Participant,  1st  Computer  Graphics  Symposium,  Uxbridge,  England  ,  1970 

•  Co-Editor,  Kinesiology  Review,  1969  -  1972 

•  Chairman.  ASEE  Engineering  Design  Committee,  1969  -  1970 

•  Lecturer,  Short  Course  on  Modem  Design  Engineering,  for  Engineers  of  Ingersoll- 
Rand,  1969 

Resear,- n 

Current  research  directed  toward  the  goal  of  increasing  the  effective  use  of  computing  equipment  in  the 
science  and  engineering  areas  in  general,  and  in  particular,  mechanical  design,  manufacturing,  optimization  and 
visualizauon  (graphics).  Recently  directed  the  engineering  research  activities  for  Control  Data  Corporation  at  MIT, 
Purdue,  Stanford,  Connecticut  and  an  MIT  spinoff  project  on  engineering  constraint  management  at  the  University  of 
Puerto  Rico  Presently  consulting  for  the  engineering  programs  for  the  William  C.  Norris  Institute  -  a  non-profit 
organization;  involved  in  research  in  grinding  at  the  University  of  Connecticut;  and  assisting  with  organizing  an 
industrial  consortium  at  MIT. 


Committees 
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•  Engineering  Advisory  Committee,  University  of  Connecticut,  1986  -  1991 

•  Research  Council,  University  of  Connecticut,  1976  -  1979 

•  Executive  Committee,  Research  Council,  University  of  Connecticut,  1977  -  1978 

•  University  Senator  (Alternate),  Purdue  University,  1975 

•  Mechanical  Engineering  Head  Selection  Committee,  Purdue  University  1974  -  1975 

•  Chairman,  Ad-Hoc  Research  Committee,  Purdue  University,  1974  -  1975 

•  Graduate  Committee,  Purdue  University,  1971  -  1975 

Special  Appointment: 

•  Appointed  by  Secretary  of  the  Air  Force  to  study  the  U.S.  Air  Force’s  capabilities  in 
Computer  Graphics  at  their  various  research  installations  around  the  country,  1974 

Research  Grants  and  Financial  Support: 


•  NASA  -  AMES  Research  Center 

•  NASA  -  AMES  Research  Center 

179,000 

1973  - 

1976 

(joint  Purdue  Univ  /  Univ  of  Connecticut  gram) 

•  NASA  -  AMES  Research  Center 

140,000 

1977  - 

1978 

(joint  Purdue  Univ  /  Univ  of  Connecticut  gram) 

•  Control  Data  Corporation 

140,000 

1979  - 

1980 

(CIM  Division  grants  to  Purdue  -  approx.) 

•  Control  Data  Corporation 

4,000,000 

1980  - 

1989 

(CIM  Division  gTams  to  MIT  -  approx.) 

2,500.000 

1981  - 

1989 

Recent  Refereed  Publications: 

•  "Computer  Graphic  Design  Tools:  A  Systematic  Approach  to  Computer  Education”, 

M  A.  Gunn.  R.E.  Garreti,  Proceedings  of  2nd  World  Conference  on  Computers  in 
Education,  Marseilles,  France,  September  1975. 

•  “Computer  Graphics:  The  Evolution  of  a  Creative  Engineering  Environment”,  D.C. 

Anderson,  R  E.  Garrett,  Proceedings  of  NASA  Conference  on  Applications  of  Computer  Graphics  in 
Engineering,  NASA  Langley  Research  Center,  Hampton,  Virginia,  October  1975. 

•  "A  Generalized  Interactive  Three  Dimensional  Input  System",  P.R.  White,  R.E.  Garreu,  Journal  of 
Computer  .Aided  Design,  2nd  Iniemauonal  Conference  on  Computer  Aided  Design,  London,  England, 
March  1976. 

•  “A  System  for  Computer  Generated  Display  of  Three  Dimensional  Designs”,  P.R.  White,  R.E.  Garrett, 
ASME  Paper  No.  77  -  DE  -  31,  ASME  Design  Engineering  Conference,  Chicago,  May  1977. 

•  “A  Hierarchal  Data  Organization  Facilitating  Interactive  Three  Dimensional  Design”,  P.R.  White,  R.E. 
GarTett,  ASME  Paper  No.  77  -  DET  -  108,  ASME  Design  Engineering  Technical  Conference,  Chicago, 
September  1977. 

•  Three  Dimensional  Energy  Analysis  Via  Interactive  Computer  Graphics”,  D.R.  Riley,  R.E.  Garrett. 

G.E.  Garrett,  Biomechanics,  International  Series  on  Biomechanics,  Vol.  2A,  University  Park  Press, 
Baltimore,  1978. 

•  "Surface  Anthropometry  and  the  Kinematics  of  Growth",  G.E.  Garreu,  R.E.  Garrett,  J.A.  Brewer, 
Biomechanics,  Vol.  2A,  University  Park  Press,  Baltimore,  1978. 

• ‘'Mathematical  Techniques  for  Surface  Description”,  S.M.  Staley,  R.E.  Garrett,  Proceedings  of  NASA - 
AMES  Conference  on  Aircraft  Surface  Representation  for  Aerodynamic  Computation,  March  1978. 

•  ’Three  Dimensional  Human  Motion:  Analysis  and  Simulation  via  Computer  Graphics", 

D.R.  Riley.  R.E.  Garrett,  G.E.  Garrett,  Chapter  in  Science  in  Biomechanics  Cinematography,  Academic 
Publishers,  Del  Mar,  California,  1979. 

•  "Establishing  a  Computerized  Biomechanical  Atlas  of  Infant  Motor  Patterns”,  G.E.  Garrett,  R.E 
Garrett,  Biomechanics  VII,  University  Park  Press,  Baltimore,  1980. 

•  “Research  Needs  in  Mechanical  Systems",  K.N  Reid,  R  Cohen,  R.E.  Garrett,  H.H.  Richardson, 
WO.  Winer,  Select  Panel  on  Research  Goals  and  Pnonues  for  the  National  Science  Foundation.  NSF 
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Grant  MEA  81  - 19616,  Mechanical  Engineering,  Voi.  106,  No.  3,  March  1984. 

N'ejat  Olgac,  Associate  Professor,  Department  of  Mechanical  Engineering. 

Date  of  birth:  Aug.  28,  1950 

Education:  1976:  Dr.  Eng.  Sci.  -  Columbia  University  "Stochastic  Optimal  Control  Problems  Related  to 

Artificial  River  Aeration  Systems” 

1972:  M.S.  -  Technical  University  of  Istanbul,  Turkey  Mechanical  Engineering 
1972:  B.S.  -  Technical  University  of  Istanbul,  Turkey  Mechanical  Engineering 

Experience:  4/89-6/89:  DAAD  Study-Visit  Scholar,  Technical  Univ.  of  Munich.  W.  Germany. 

9/88-4/89:  Invited  Professor,  French  Research  Insutute  on  Computer  Science  and  Automauon 
(INRIA),  Sophia  Antipolis,  France. 

88 -present:  Associate  Professor,  Department  of  Mechanical  Engineering,  University  of 
Connecticut,  Stores. 

9/81-9/88:  Assistant  Professor,  Department  of  Mechanical  Engineering,  University  of 
Connecticut,  Stores. 

9/76-8/81:  Asst.  Gn.  Mgt,  Transturk  Holding  Group,  Istanbul,  Turkey.  Elektroakustik,  S.A.,  a 
Trans turk  subsidiary  and  manufacturer  of  TV  sets  and  radios. 

1973-76:  New  York  Instnute  of  Technology,  Adjunct  Assistant  Professor. 

Active:  Industrial  consulting  on  system  dynamics,  general  engineering  projects. 


•  Sliding  Mode  Control  with  Perturbation  Estimation  (SMCPE)  a  New  Approach,  (H.Elmali.  N.Olgac), 
International  J.  of  Control,  vol.56,  no.4,  1992. 

•  Robust  Output  Tracking  Control  of  Nonlinear  MIMO  Systems  via  Sliding  Mode  Technique  (Hilmali,  N.Olgac), 
Automatica,  vol.28,  no.l,  1992. 

•  Theory'  and  Implementation  of  Sliding  Mode  Control  with  Perturbauon  Esumauon,  (H.Elmali,  N.Olgac),  IEEE 
Roboucs  and  Automauon  Conference.  Nice,  1992. 

•  Posiuon  Feedback -Induced  Resonance:  Delayed  Resonator,  (N.Olgac,  M. McFarland.  B.Holm-Hanson).  ASME 
DSC-vol.38.  WAM  1992. 

•  A  Novel  Robust  Control  Strategy  for  Nonlinear  Systems  with  Variable  Structure,  (N.Olgac,  H.Elmali),  8th 
DTOMM  Conference  in  Prague,  1991. 

•  Sliding  Mode  Control  of  Remotely  Operated  Vehicles  for  Horizontal  Plane  Motions,  (N.Olgac,  B.E.Plaun. 

J. Chang),  IEEE  Control  Theory  and  Applications,  D-vol.138,  no.5,  1991. 

•  On  the  Dynamics  of  Metal  Cutting  with  Nonlineariues  and  Time  Delays,  (N.Olgac,  J.Chang),  Int.  J.  of  Modeling 
and  Simulauon.  volll,  no.2,1990. 

•  An  Application  of  Variable  Structure  Systems  with  Sliding  Mode  Control  to  a  Remotely  Operated  Vehicle, 
iB.Plaun,  J  Chang,  N.Olgac)  11th  IFAC  World  Congress,  Tallinn,  USSR,  Aug.1990. 

Recent  Research  grams  and  projects: 

"Design  of  Precision  Electric  Motor  Drive  Controllers”,  a  pan  of  the  precision  manufacturing  iniuative  (PMI), 
through  the  CT  Dept,  of  Economic  Development  (1991-94),  5225,000. 

•  Experimental  Study  for  the  Sliding  Mode  Control  on  Robot  Drives”  An  equipment  grant  from  the  State  of 
Connecticut  (1991),  $30,000. 

•  "Dual  Robot- Vision  Guided  Welding  Operations”  ((1987-89).  Gram  by  Department  of  Higher  Education  and 
United  Technologies  Research  Center,  5120,000. 

A  program  on  “Development  of  on-line  vibration  detection  and  feedback  control  of  surface  quality  for  metal 
cutting  processes”,  NSF,  SME.  UCONN  Research  Foundation  H983-86),  total  of  S60.000. 
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Biography,  Bibliography  and  Professional  Summary  of  Baki  M.  Cetegen,  Assistant  Professor, 
Department  of  Mechanical  Engineering,  The  University  of  Connecticut,  Storrs. 


Education-  B.S.  in  Mechanical  EneineeringrBoeazici  University,  Istanbul,  Turkey,  June  1978. 

Minors  in  Physics  and  Thermal  Sciences. 

M.S.  tn  Mechanical  Engineering:  University  of  California,  Berkeley,  Nov.  1979. 

Thesis:  Study  of  Performance  of  a  Plasma  Jet  Igniter. 

Ph.D.  in  Mechanical  Engineering:  California  Institute  of  Technology,  June  1982 

Thesis:  Entrainment  and  Flame  Geometry  of  Fire  Plumes. 


Professional  Employment: 


9/1987  -  Present  Assistant  Professor  of  Mechanical  Engineering.  University  of  Connecticut, 
Storrs,  also  Adjunct  Assistant  Professor  of  Chemical  Engineering. 


9/1986 

5/1984 

9/1982 

6/1982 


y/1987  Research  Fellow,  University  of  California,  Irvine. 

9/1986  Group  Leader,  Energy  and  Environmental  Research  Corporation,  Irvine, 
California. 

4/1984  Research  Engineer,  Energy  and  Environmental  Research 
Corporation,  Irvine.  California. 

8/1982  Research  Fellow,  California  Institute  of  Technology,  Pasadena,  California. 


A&arfc  and.  Honors; 

California  Institute  of  Technology,  Tuition  Fellowships  and  Research  Assistantship,  1982,1981.1980.  University  of 
California.  Berkeley.  Tuition  Fellow  ship,  Teaching  and  Research  Assistantship,  1978-1979.  Valedictorian  of  the 
1978  Engineering  Graduaung  Class  at  Bogazici  University,  Istanbul,  Turkey.  Connecticut  Space  Grant  Consortium 
Summer  Fellowship,  1982. 

Publications:  Recent  Refereed  Articles 

Cetegen,  B.M.  and  Sirignano,  W.A.,  "Study  of  Molecular  Mixing  and  a  Finite  Rate  Chemical  Reaction  in  a  Mixing 
Layer",  Twenty-Second  Symposium  (International)  on  Combusuon,  pp.  489-494  (1988). 

Cetegen.  B.M.  and  Sirignano,  W.A.,  “Study  of  Mixing  and  Reaction  in  the  Field  of  Vortex",  Combustion  Science 
and  Technology,  vol.72,  pp. 157-18!  (1990/ 

Cetegen.  B.M.  and  AguirTe,  JP„  “Analysis  of  Molecular  Mixing  and  Chemical  Reaction  in  a  Vortex  Pair”,  Physics 
of  Fluids  A,  2(12),  December  1990. 

Cetegen,  B.M.  and  Bogue,  D.R.,  “Combustion  in  a  Stretched  Fuel  Strip  with  Finite  Rate  Chemistry”,  Combusuon 
and  Flame,  86:  359-370,  1991. 

Cetegen,  B.M.  and  Pines,  D.S.,  “Combustion  of  a  Stretched  Carbon  Monoxide  Ligament  with  Radiative  Heat 
Losses",  accepted  for  publication  in  Combustion  and  Flame,  91:  143-152.  1992. 
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Ghoniem,  A.F.,  Soteriou,  M.C.,  Knio,  O.M.,  and  Cetegen,  B.M.,  “Effect  of  Steady  and  Periodic  Strain  on  Unsteady 
Flamelet  Combustion",  to  appear  in  the  proceedings  of  the  Twenty-Fourth  Symposium  (International)  on 
Combustion,  The  Combustion  Institute  (1992) 

Cetegen,  B.M.  and  Mohammed,  N.,  "Experiments  on  Liquid  Mixing  and  Reaction  in  a  Vortex",  to  appear  in  Journal 
of  Fluid  Mechanics,  Associate  Editor.  Sidney  Leibovich,  Cornell  University. 

Cetegen,  B.M.  and  Ahmed,  T.,  “Experiments  on  the  Periodic  Instability  of  Buoyant  Plumes  and  Pool  Fires”, 
accepted  for  publication  in  Combustion  and  Flame,  Editor:  Gerald  Faeth,  1992. 

Recent  Conference  Proceedings  and  Meeting  Presentations: 

Cetegen,  B.M.  and  Mohammed,  N„  “Experiments  on  Liquid  Mixing  and  Reaction  in  an  Isolated  2D  Vortex”, 
Presented  at  the  Combustion  Institute  Eastern  States  Meeting,  Orlando,  FL.,  November  1990. 

Cetegen,  B.M.,  and  Ahmed,  T.,  “Experimental  Study  of  Puffing  Behavior  in  Pool  Fires”,  Presented  at  the 
Combustion  Institute  Eastern  States  Meeting,  Orlando,  FL.,  November  1990. 

Pines.  D.S  and  Cetegen,  B.M.,  "CO  Oxidation  in  a  Time-dependently  Stretched  Fuel  Strip  with  Radiative  Heat 
Losses",  presented  at  the  Combusuon  Institute  Eastern  States  Meeting,  Cornell  University,  Ithaca,  N.Y.,  October 
1991. 

Mohammed,  N  and  Ceiegen,  B.M.,  “Experiments  on  Molecular  Mixing  in  the  Field  of  a  Vortex”,  presented  at  the 
Combusuon  Insuiute  Eastern  States  Meeting,  Cornell  University,  Ithaca,  N.Y.,  October  1991. 

Foster,  S  G  ,  Tageldin,  M  and  Ceiegen,  B.M.,  "Dispersion  and  Evaporation  of  Liquid  droplets  in  a  turbulent.  Planar 
Mixing  layer”,  presented  at  the  Combusuon  Insutute  Eastern  States  Meeting,  Cornell  University.  Ithaca,  N.Y., 
October  1991. 

Mohammed.  N.  and  Cetegen,  B.M.,  “Experiments  on  High  Schmidt  Number  Mixing  in  an  Isolated  Two 
Dimensional  Vortex”,  presented  at  the  Annual  Meeung  of  the  American  Institute  of  Chemical  Engineering, 
November  20.  1991,  Los  Angeles  CA 

Soteriou.  M.C.,  Kmo.  O.M.,  Ghoniem,  A.F.  and  Cetegen,  B.M.,  “Simulations  of  Flow-Combustion  Interactions  in 
a  Spaually  Developing  Mixing  Layer”,  A1 AA  30th  Aerospace  Sciences  Meeung,  Paper  no:92-008l ,  Reno  NV, 
January  1992. 

Biography,  Bibliography  and  Professional  Summary  of  GEORGE  TESTEA,  President,  Testea  Engine  Systems; 
revised  1 1/92 

Birth  date.  August  19,  1934,  Recea,  Brasov.  Romania 
Education  M  S.  Polytechnic  Institute  -  Brasov,  Romania 

Experience  Mechanical  Design  Engineer  at  Automatica,  Bucharest  Romania  1959-63 

Mechanical  Design  Engineer  at  Institute  for  Research  of  Machine  Construction 

Technology,  Bucharest  Romania  1963-68 

Manager,  Cooperative  Company,  Bucharest  Romania.  1968-83 


Budget 


a  Budget  detail  i  see  Attachment  III.  pages  I". IS, 19  > 
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b  Budget  Explanation 

The  project  will  last  two  years.  In  the  first  year,  the  main  cost  of  $52,380  will  consist  mainly  of  personnel 
salaries  and  wages.  A  $2500.00  amount  for  travel  is  connected  with  gathering  materials,  participating  in  the  related 
conferences  and  travel  between  Stans  and  West  Hartford  where  the  company  office  is  located.  Materials  and  supplies, 
books,  manuals  etc.  ( cost  $2500.00 )  are  necessary  for  modeling  of  the  system  and  other  expenses  connected  with 
the  project  Shop  services  are  also  needed  for  the  model  preparation. 

In  the  second  year,  the  structure  of  the  expenses  is  similar,  however,  the  wages  of  technicians  and  costs  of 
the  shop  services  are  higher.  This  is  connected  with  work  on  physical  model. 

Current  and  Pending  Support  (  see  Attachment  IV,  pp.  20.21.22.23) 


Collaborative  Policies 

University  Collaborative  Policy  Sta'ement  Ls  attached  This  policy  statement  supersedes  any  other  reference 
to  collaborative  policies. 


Special  Consideration 

George  Testea  was  directed  to  the  University  of  Connecticut  by  the  Department  of  Economics  of  the  State 
of  Connecucui  after  he  received  a  letter  from  Governor  Lowell  P.  Weicker  Jt  referring  him  to  the  Commissioner, 
Robert  Santy  i  Appendix  IV  ).  The  task  which  the  project  team  is  taking  is  to  design,  model  and  study  the  concept 
ct  die  engine  This  project  ls  undertaken  by  the  university  in  understanding  of  the  Governor's  program  for  helping 
small  businesses.  T  he  concepts  seem  to  be  promising  and  if  the  company  finds  a  serious  investor,  it  can  become 
very  successful  The  Testea  System  invention  is  an  excellent  opportunity  for  the  Yankee  Ingenuity  Initiative 

lesicd  Engines  Inc  agreed  to  sponsor  this  proposal  by  contributing  S186.000  tAppcndix  V)  and  endorsing 
t...  statement  of  collaborative  intent  (Appendix  VI). 
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Proposal  No.  Yankee  Ingenuity  Initiative 

Charles  Goodyear 
Cooperative  Research  and  Development  Grants 

Connecticut  innovations,  lnc. 
Department  of  Economic  Development 


Attachment  HI 

SUMMARY  PROPOSAL  BUDGET 
(REFER  TO  SECTION  I  FOR  ALLOWABLE  COSTS) 


First  year:  tune  I,  1992  May  31,  1994 


FOR  DHE  USE  ONLY  | 

ORGANIZATION  University  of  Conn  ,  Dept,  of  Mechanical  Engr. 

DURATION  (MONTHS ) 
TROPOSED _ GRANTED 

PRINCIPAL  INVESTIGATOR  Zbigniew  M.  Ezytnek 

AWARD  NO. 

A.  SENIOR  PERSONNEL  PI,  Co-Pi's,  Faculty  and  Other  Senior 
Associates  (list  each  separately  with  title  ar.1  organization, 

A  6:  Show  number  in  brackets) 

DHE FUNDED 
PERSON-MOS 

■ 

CAL 

1  Richard  E.  Garrett-Professor 

7,000. 

2  Zbigniew  M.  Bzymek- Associate  Professor  ! 

■  1 

10,000. 

3  2\cjat  Olgac  -  Associate  Professor 

■ 

6.500 . 

4  Eaki  Celegen  -  Assistant  Professor 

m 

1 

5,800. 

5  i  I  TOTAL  SENIOR  PERSONNEL  (1-4) 

■ 

29,300. 

B  OTHER  PERSONNEL  (SHOW  NUMBER  IN  BRACKETS) 

.  •*  i 

1  <  1  TOST  DOCTOR Al.  ASSOCIATES 

_ J 

:  1  )  OTHER  PROEESSIONALS  iTECHNICAN.  PROGRAMME*.  ETC  . 

12,000. 

'  •  ’  i  GRADUATE  STUDENT'S 

2  | 

22.084. 

1 

4  UNDERGRADUATE  STUDENTS  •  1 

2,500. 

i 

'  i  SECRETARlAI  CLERICAL 

I  i OTHER  -  SPECIFY  Specialist  1x12x200/1 

24,000. 

TUI  AL  SALARIES  &  WAGES  (AiBi 

53,884. 

36,000.  | 

C  FRINGE  BENEFITS  (IF  CH  ARGED  AS  DIRECT  COSTS) 

3 ,877. 

5,640 

iOTAL  SALARIES,  WAGES  &  FRINGE  BENEFITS  (A+Bn:> 

59,761. 

41,640. 

I)  PERMANENT  EQUIPMENT  (UST  ITEM  AND  DOLLAR  AMOUNT 

IvK  EACH  EXCEEDING  SSOOi 

I  TRAVEL:  iXiMHSTJC  (SIT .CIFY  ON'  BUDGET  EXPLANATION  PAGE 

2,500. 

2,000. 

I  OTHER  DIRF.Cl  COSTS 

1  MATERIAL  AND  SUPPLIES  also- books,  manuals 

5,000 

2  PI.T3UCATION  COSTS/I’ AGE  CHARGES 

1  COMPITER  ( ADIT  i  SERVICES 

4  <  Till  K  shop  sen  ices 

2,000. 

:  \!  ('Tin  l:  DILI  Cl  Cl  ISIS 

5  IV,  - 

1 

.  .  [  'IKK  T  1  '<  IS  I  s  •,  II ! (•: >  in  ,11  1  , 

6', 61'. 

4S.640 

i  \  (  <  is  i  \  M'i .  i!  v  '  >n  in  in  a  i  i  \a  :  an  \  n.  >n  r  \  ,i  22'.  i  14.876.  >  mjm.su 

!  -\N;  i  IN-'.  i’,r'.i  i 'i  C  is  [>  82.403  50. OSu 


Proposal  No.  93G019 


Yankee  Ingenuity  initiative 
Charles  Goodyear 
Cooperative  Research  and  Development  Grants 

Connecticut  innovations,  Inc. 
Department  of  Economic  Development 


Attachment  III 

SUMMARY  PROPOSAL  BUDGET 
(REFER  TO  SECTION  I  FOR  ALLOWABLE  COSTS) 


Second  year:  June  1,  1994-  May  31,  1995 


FOR  DHE  SE  ONLY  i 

ORGANIZATION  University  of  Conn.,  Dept,  of  Mechanical  Engr. 

DURATION  (MONTHS  i 
PROPOSED  GRANTED 

PRINCIPAL  INVESTIGATOR  Zbigniew  M.  Bzymek 

AWARD  NO 

A  SENIOR  PERSONNEL:  PI,  Co-Pi's,  Faculty  and  Other  Senior 

Associates  (list  each  separately  with  title  and  organization, 

A  6  Show  number  in  brackets') 

DHE FUNDED 
PERSON-MOS 

FUNDS 
REQUESTED 
FROM  DHE 

FUNDS 

CONTRIBUTED  BY 
CO- SPONSORS,  j 

CAL 

ACAD. 

SUMR. 

1  Richard  E.  Garrett-Professor 

7,500. 

1 

Z  Zbigniew  M.  Bzymek-Associate  Professor 

1.50 

10,700. 

?  Sejat  Olgac  -  Associate  Professor 

4  Bald  Cetegen  -  Assistant  Professor 

1.00 

6,300. 

5  (  )  TOTAL  SENIOR  PERSONNEL  (1-4) 

31,500. 

B  OTHER  PERSONNEL  (SHOW  NUMBER  IN  BRACKETS) 

1  i  i  POST  DOCTORAL  ASSOCIATES 

i 

2  )  OTHER  PROFESSIONALS  ot.chnicav  programmer,  etc  - 

13.080.  i 

•  2  i  OR  ADD  ATI:  STUDENTS 

2 

23.630. 

1 

4-  )  UNDERGRADUATE  STUDENTS  j 

2,750. 

j 

'  »  SECRETARIAL -CLERICAL  | 

■ 

.  !  .  . 

b  >(  I'niER  •  spacin'  Specialist  12  z  1030 

13.080. 

TOTAL  SALARIES  &  WAGES  (A  4  B)  1 

26.160.  | 

C  E'RINGL  BINT. PITS  (IF  CH  ARGED  AS  DIRECT  COSTS) 

2,878.  ! 

T  UAL  SAI. ARIES,  WAGES  &  FRINGE  BENEFITS  (A+B*C) 

65,047. 

29,038.  I 

D  PERMANENT  EQUIPMENT  (LIST  ITEM  AND  DOLLAR  AM 01 'NT 

T OK  f  ArH  EXCEEDING  S500. 

1 

_  _.  _  .  i 

F  TRAVEL  I  KIM  FISTIC  (SPECIFY  ON  BUDGET  EXPLANATION  PAG  lit 

2,500. 

2,000. 

I  01  Hi  R  DIKEUJ  COSTS 

1  MATERIAL  AND  SUPPLIES  books,  manuals 

1,753. 

5,792. 

:  I  UliiJC ATION  COSTS/PAGE  CHARGES 

1,500 

'  >  <  tMI’UTEK  (ADPE.)  SERVICES 

63,603. 

-  1  Till  P  maintenance 

3,000 

j 

nri'i  K  01KI  Ci  (’ns  JS  m>s; 


!  C )  (  <  »S  I >  \  niKOI  v.II  I  7 3, SI 10  100.433. 

<  I  <  '  INI  \  ''I  I  I!  V  '  >M'.I  I  >•  ,!  I  I  >■  II  V.  M  |.  ;  ’»>,  I6.2.U  26,226  2<> 

:  \\!  I  |\:  i ; I  ( -|  (  I  >s  I  S  ■> . -II-  On.nu,  1 2ti, i‘5,J  2<> 


Proposal  No. :  i&GI>19  Yankee  Ingenuity  Initiative 

Charles  Goodyear 
Cooperative  Research  and  Development  Grants 

Connecticut  innovations,  Inc. 
Department  of  Economic  Development 


Attachment  HI 

SUMMARY  PROPOSAL  BUDGET 
(REFER  TO  SECTION  I  FOR  ALLOWABLE  COSTS) 


Cumulative:  June  I,  1993-May  31,  1995 


FOR  DHE  USE  ONLY 

ORGANIZATION  University  of  Conn.,  Dept,  of  Mechanical  Engr. 

DURATION  (MONTHS i 

liltWnradsti? 

GRANTED 

PRINCIPAL  INVESTIGATOR  Zbigniew  M  Btymek 

AWARD  NO 

A  SENIOR  PERSONNEL:  PI.  Co-Pi's,  Faculty  and  Other  Senior 

Associates  (list  each  separately  with  title  and  organization, 

A  0  Show  number  in  brackets) 

DHE FUNDED 
PERSON-MOS 

FUNDS 
REQUESTED 
FROM  DHE 

FUNDS 

CONTRIBUTED  BY 
CO-SPON'SOR(S) 

CAL. 

ACAD 

SUMK 

I  Richard  E  Garrett- Professor 

14,500. 

2  Zbigniew  M.  Bzymek-Associate  Professor 

3.0 

20,700. 

?  A  ejat  Olgac  -  Associate  Professor 

2.0 

13,500. 

4  Baki  Cetegen  -  Assistant  Professor 

2.0 

12,100. 

5.1  )  TOTAL  SENIOR  PERSONNEL  (1-4) 

60,800. 

B  OTHER  PERSONNEL  (SHOW  NUMBER  IN  BRACKETS) 

1  t  )  POST  DOCTORAL  ASSOCIATES  Tech.  &  Prog 

2  1  >  OTHER  PROFESSIONALS  (TECHNIC AN.  PROGRAMMER  ETC  ' 

25,080. 

'  ■  :  1  ORADt 'ATT  STUDENTS  | 

2 

45.714. 

1 

4'  i  UNDERGRADUATE  STUDENTS  j 

1 

5,250 

1 

S'  )  SECRET  ARlAl.-Cl.F.kF  Al.  ! 

1 

'• 

N'  )  OTHER  SPECIE"!'  ) 

i 

37,080. 

T 1  >1  Al .  SALARD-S  &  WAGES  (A  &  B) 

t 

i 

111,764. 

62,160. 

C  FRINGE  BENEFITS  HE  CHARGED  AS  DIRECT  COSTS)  //T 

i 

13,045. 

8,518. 

It  )'I  Al.  SALARIES.  WAGES  &  FRINGE  BENEFITS  (A-B+C) 

124,809. 

70,678.  j 

I)  PERMANENT  EQUIPMENT  (UST  ITEM  AND  DOLLAR  AMOUNT 

FOE  EACH  EXCEEDING  S500; 

. 

- 

1 

j 

E  TRAV1  I .  IXIMES  TIC  (SPECIFY'  ON  BUDGET  EXPLANATION  TAGE  i 

5,000 

4,000. 

E  OTHER  DIRECT  COSTS 

1  MATERIAL  AND  SUPPLIES 

warm 

10,792. 

2  PITUCATION  COSTS.T AGE  CHARGES 

1,500. 

a  COM  PITER  (ADPEi  SERVICES 

63,603.  | 

4  '■  THEK  shop  serv  ices 

5,000 

I 

i *  <  > nil  r  diki.ui  i  ns  is 

11,609 

l  •  :  <  '  :  Ai  Dlkl.t  I  (  (  )S  I  S  i  A  I  IIK'i  >1  i  <11  I  j  '  141, 41  s 

i 

i 

j 

i  r  .  i 

Os' 

n 

1  !  I  1  1  \  0  1  11  'i  >  'N  E:I  D  ,1  I  1  \P1  AN  A 11'  >N  E  \  1  22  .  '  31.112 

32.7<Jt,  (lf> 

i\;>!i:i  i  'I  i  •  ims  \ 


!  In*  f  dlos*  mg  information  should  he  proviiird  for  each  investigator  and  other  senior  personnel.  Failure  to  provide  this  information  may  delay  cortsi<leratior?  of  the  proposal. 


USE  ADDITIONAL  SHEETS  AS  NECESSARY 


Allaehment  IV 

SUMMARY  OF  ALL  CURRENT  AND  PENDING  RESEARCH  SUPPORT  (FROM  WHATEVER  SOURCE) 


CSF  ADDITIONAL  SMF.F.TS  AS  NF.CFSSARY 


■  •II' > w inp  mformalion  should  he  provided  for  cash  invesitf ;»».'r  ami  other  senior  personnel  failure  In  provide  this  information  may  delay  consideration  of  the  proposal 


USE  ADDITIONAL  SHEETS  AS  NECESSARY 


The  following  information  should  he  provided  for  each  investigator  and  other  senior  personnel.  Failure  to  provide  this  information  may  delay  consideration  of  the  proposal. 


iisf.  additional  sheets  as  necessary 


TR  I 

TR  11 

DED 

MATCH 

TEAR  1 

MATCH 

TEAR  t! 

MATCH 

TOTAL 

TOTAl 

; 

.  Srs'CP  PERSONNEL  CAL  ACAD  SUMS 

0 

0 

R.  C. 

7,000 

7,500 

14,500 

0 

•y 

Z.B. 

10,000 

10,700 

20,700 

0 

3 

N.O. 

6,500 

7,000 

13,500 

0 

- 

B.C. 

5,800 

6,300 

12,100 

0 

c 

0 

0 

0 

6 

(  JTotal  Senior  Personnel 

29,300 

0 

31,500 

0 

60,800 

0 

• 

Post  Doctoral  Associates 

0 

0 

0 

2 

Other  Professionals 

12,000 

0 

13,080 

0 

25,080 

3 

Graduate  Students 

22,084 

23,630 

45,714 

0 

4 

Undergraduate  Students 

2,500 

2,750 

5,250 

0 

5 

Secreta'tal\Clerical 

0 

0 

0 

6 

Other 

24,000 

0 

13,080 

0 

37,080 

total  salaries  and  wages 

53,884 

36,000 

57,880 

26,160 

111,764 

62,160 

C . 

fringe  Benefits  AA5 

5,877 

5,640 

7,167 

2,878 

13,045 

8,518 

T 

OTAL  SALARIES  AND  FRINGES 

59,761 

41,640 

65,047 

29,038 

124.809 

70,678 

c 

■ipment  * 

0 

0 

E  . 

avel  1.  Domestic 

2,500 

2,000 

2,500 

2,000 

5,000 

4.000 

2.  foreign 

0 

0 

t  . 

Ra'ticipant  Support  Costs 

0 

0 

1.  Stipends 

0 

0 

2.  Travel 

0 

0 

3.  Subsistence 

0 

0 

s .  Ctner 

0 

0 

T 

eta!  Ra'ticipant  Costs  * 

0 

0 

0 

0 

0 

0 

C. 

Other  Direct  Costs 

1.  Materials  and  Supplies 

3,356 

5,000 

1,753 

5,792 

5,109 

10,792 

2.  Publ icat ion  Costs 

1,500 

1,500 

0 

3.  Consultant  Services 

0 

0 

4.  Compute'  * 

63,603 

0 

63,603 

5.  Subcontracts  * 

0 

0 

6.  Other 

2,000 

3,000 

5,000 

0 

Tots'.  Other  Direct  Costs 

5,356 

5,000 

6,253 

69,395 

11,609 

74,395 

r-  . 

Total  Oirect  Costs 

67,617 

48,640 

73,800 

100,433 

141,411 

149,073 

*  ' 

Total  Indirect  Costs  £  22X  &  44% 

14,876 

10,700 

16,236 

26,226 

36,926 

J  - 

Total  Direct  i  Indirect  Costs 

82,493 

59,340 

90,036 

126,659 

172,529 

t85,999 

Suc,e;t  tc  indirect  costs 


A 


« 


FB 


FB 

YEAR  11 

RATE 

TOT 

YEAR  1 

RATE 

TOT 

— 

St-'  per 

0 

- 

0 

7,500 

0.10 

750 

1 

7,000 

0.08 

560 

10,700 

0.10 

1,070 

2 

10,000 

0.08 

800 

7.000 

0.10 

700 

3 

6,500 

0.08 

520 

6,300 

0.10 

630 

5,800 

0.08 

464 

0 

0 

C 

J 

0 

0 

31,500 

3,150 

29,300 

2,344 

0 

0 

d:c 

0 

0 

0 

0 

prcf 

0 

0 

23,630 

0.17 

4,017 

C  *"  a  Z  j 

22,084 

0.16 

3,533 

2,750 

0 

ad 

2,500 

0 

0 

0 

S .. : ,  c ter 

0 

0 

0 

0 

0 

0 

53,834 


5,877 


57,880  7,167 


59.761 


65,047 


DEPARTMENT  OF  THE  TREASURY  DATE  OF  THIS  NOTICE:  01-10-9$?  ‘  '  11 

INTERNAL  REVENUE  SERVICE  NUMBER  OF  THIS  NOTICE:  CP  575  A 

ANDOVER  r.A  0550  1  EMPLOYER  I  DENT  I  FI  CAT  I  OH  HUMBER:  06-1332879 

FORM-"  SS-5  TAX  PERIOD:  12 

0516502635  B 

FOR  ASSISTANCE  PLEASE 
WRITE  TO  US  AT: 

INTERNAL  REVENUE  SERVICE 
ANDOVER  MA  05501 

BE  SURE  TO  ATTACH  THE 
BOTTOM  PART  OF  NOTICE 

OR  YOU  MAY  CALL  US  AT: 

1-500-829-1050 


TAX  FORMS  YOU  MUST  FILE- 
1120 


NOTICE  OF  NEW  EMPLOYER  IDENT I  FI CATI ON  NUMBER  ASSIGNED 

Thank  you  Tor  your  Fort  S5-4,  Application  for  Employer  Identification  Number 
(EIH).  The  nurbir  assigned  to  you  is  shoen  above.  It  e 1 1 1  be  used  to  Identify 
your  business  account,  tax  returns  and  docuaiants,  avan  if  you  don't  have  employees. 

1.  keep  a  copy  of  the  number  In  your  permanent  records. 

2.  Use  your  name  and  the  number  exactly  as  shoun  above  on  all  Federal  tax  forms. 

3.  Use  the  number  on  all  tax  piyttnti  and  tax-related  correspondence  or  documents. 

Using  a  variation  of  your  name  or  numbar  may  result  in  delays  or  errors  In 
posting  payments  to  your  account.  It  also  could  result  In  the  assignment  of  morm 
than  ona  Employer  Identification  Humber. 

He  have  established  the  filing  requirements  and  tax  period  shoen  above  for  your 
account  based  upon  the  information  provided.  If  you  need  help  to  determine  your 
required  tax  year,  get  publication  538,  Accounting  Periods  and  Methods,  which  Is 
available  at  rest  IRS  offices. 

e  required  to  make  Federal  tax  deposits  for  employment  taxes  (Forms 
cr  CT-1),  excise  taxes  (Form  7 20).  tit -holding  tax  (Fern  1052), 

’•a>es  (Form  1120),  an  initial  supply  c  *  Federal  tax  deposit  coupon 
sent  to  you.  Please  allou  5  to  6  wee»s  for  delivery. 


If  >  e.  a- 
? 5  ’  .  S  5  3  .  sac 

arc  c  r  i-tt-r 
ut«  :  Will  t  e 


TESTEA  ENGINE  SYSTEM  INC 
V.  GEORGE  TESTEA  PRES 
7 7 -A  LOOMIS  DR 
W  HARTFORD  CT  06107 


r  a  -  » 


I  c  r 


your  cooperation. 


APPENDIX  III 


CAD.&  CAM  LABORATORY  EQUIPMENT  LIST 


Iter 

How  Many 

Unit  Cost 

Date  of  Purchase 

iris  sg:  240: 

3 

S  20, 000 . - 

1983 

iris  sg:  3: 3C 

i 

$  60  050.- 

1986 

Personal  IRIS 

2 

12, OvC  .- 

199C 

SGI  4G6IS  server 

* 

20.000.- 

1990 

5fe.cc  color  printer 

\ 

S  6,000.- 

1990 

Vac  r i>  iZZC  r. arc  Copy 

S  12,000.- 

1986 

K-5CC  Swper  Vi r.i cor.pt t . 

1 

5334,063.- 

1985 (grant ) 

Texrcnx  4 1 IS 

1 

S  8,000.- 

1988 

IBM  PC 

1 

S  1,260.- 

1984 

Tekronix  4014  DVST 

1 

S  14,000.- 

1976 

HP  7550A  8  Pen  Plotter 

1 

S  3,800.- 

1985 

Gerber  Sc.  Autograph  Sys. 

1 

$120,000.- 

1986(grant) 

IBM  Propnnter 

1 

$  300.- 

1986 

IBM  PS  11/50 

2 

S  4,800.- 

1988 

HP  7574  6  Pen  Plotter 

3 

S  800.- 

1989 

HP  Laser  let  D  printer 

1 

S  1,200.- 

1989 

IBM  PC  AT 

1 

S  3,600.- 

1986 

Rotland  CAMM  -  3  Cutter 

2 

S  16,000.- 

1989 

CAMM-lfbuild  in  the  lab! 

1 

S  2,000.- 

1986 

CA.M.M-2fbuiid  in  the  lab) 

1 

S  1, 500. -(still  under  construct.) 

a  v  i 


Testea 

Engine  Systems  Inc. 

GEORGE  TESTEA,' President 


November  24,  1992 


Dr.  Thomas  Tighe 
Provost 

University  of  Connecticut 
Storrs,  Connecticut 


Joint  Project  for  the  Development 

of  a  New  Very  High  Performance  Rotary  Internal  Combustion  Engine 
Dear  Dr.  Tighe, 

On  behalf  of  Testea  Engine  Systems  Inc.,  I  am  pleased  to  confirm  that  we  endorse  the 
statement  of  collaborative  intent  as  outlined  on  pages  9  and  10  of  this  document.  Ownership  of  any 
programs  developed  would  be  held  jointly  by  the  University  and  Testea  Engine  Systems  Inc. 

Testea  Engine  Systems  Inc.  recognizes  the  importance  of  collaboration  with  education  and 
research  institutions  and  in  particular  with  the  University  of  Connecticut. 


V:u:>  Smcerelv. 


( i e urge  Testea  { 

President  of  Testea  Engine  Systems  Inc. 


APt'g'.'DlX  V  < 


Testea 


Engine  Systems  Inc. 

GEORGE  TESTEA;  President  ‘ 


November  24,  1992 


Dr.  Thomas  Tighe 
Provost 

University  of  Connecticut 
Storrs,  Connecticut 


Joint  Project  for  the  Development 

of  a  New  Very  High  Performance  Rotary  Internal  Combustion  Engine 
Dear  Dr.  Tighe, 

Testea  Engine  Systems  Inc.  agrees  to  co-sponsor  the  attached  proposal  in  the  event  that  it  is 
sponsored  by  the  Connecticut  Department  of  Higher  Education.  Our  in-kind  contribution  will  be  no 
less  that  SI  86,000.00  over  a  two  year  period.  This  will  consist  of  consulting,  materials  and 
technical  and  shop  assistance.  We  reserve  the  right  to  alter  the  proportions  of  each  of  these  parts  of 
our  contribution. 

Let  me  take  this  opportunity  to  compliment  Dr.  Bzymek  on  taking  the  initiative  in 
developing  this  program  and  the  associated  sponsorship.  Testea  Engine  Systems  Inc.  is  a  newly 
developed  company  which  is  promising  a  lot  in  the  area  of  research  and  development  of  internal 
combustion  engines.  Thanks  to  the  efforts  of  Dr.  Bzymek,  Dr.  Cetegen,  and  Dr.  Olgac  a  mutually 
beneficial  relationship  between  the  University  and  the  company  has  been  fostered.  This  will  benefit 
not  only  the  University  and  Testea  Engines  Inc.  ,  but  also  the  State  of  Connecticut  educationally, 
professionally  and  economically. 

We  look  forward  to  a  successful  joint  project. 


Yours  Sincerely, 

George  Testea 

President  ofTestea  Engine  Systems  Inc. 


'  •if  - 


.  .  ■  iAl{h  <.)!!; 
.  A  > 


i 1  '  >  / ' 


THE  UNIVERSITY  OF  CONNECTICUT 
STATEMENT  OF  COLLABORATIVE  POLICIES 

November,  1992 


The  Cooperative  High  Technology  Research  and  Development  Grant  Program  was 
established  to  encourage  research  and  development  between  Connecticut  business  and  industry 
and  institutions  of  higher  education.  The  program  will  improve  the  transfer  of  basic  research 
results  to  practical  applications,  allow  industrial  and  academic  scientists  to  improve  their  skills 
and  remain  current  with  research  and  development  trends  in  their  disciplines,  provide  additional 
resources  to  enhance  and  expand  academic  research  opportunities,  and  stimulate  economic 
development  in  the  state. 

PUBLICATIONS 

Publications  which  may  result  from  collaborative  research  under  this  program  would,  in 
general,  be  joint  publications  between  The  University  of  Connecticut  and  the  co-sponsor.  The 
co-sponsor  would  have  the  right  to  review  the  publication  prior  to  submission.  Prearranged  and 
specified  periods  of  minimum  delay  in  publication  may  be  agreed  upon  to  ensure  an  opportunity 
to  evaluate  the  patentability  and  to  prepare  and  file  an  application. 

It  is  imperative  that  faculty  and  students  continue  to  maintain  the  freedom  to  disseminate 
the  results  of  research.  Therefore,  no  agreements  can  be  made  by  the  University  to  censor  or 
restrict  final  disclosure  of  research  findings. 

PROPRIETARY  INFORMATION 

Ary  information  designated  in  writing  as  proprietary  and  disclosed  by  either  party  to  the 
other  will  be  considered  confidential  and  will  not  be  released  to  any  other  party  without  the 
written  consent  of  the  disclosing  party. 

PATENTS  POLICY 

The  University’s  patent  policy  reflects  its  obligation  to  disseminate  knowledge  through 
publication  as  well  as  its  obligation  to  serve  the  public  interest  by  ensuring  that  inventions  are 
developed  to  the  point  of  maximum  utilization  and  availability  to  the  public. 

COLLABORATIVE  AGREEMENTS 

The  University  of  Connecticut  will  negotiate  a  research  agreement  with  the  co-sponsor 
after  the  project  has  been  selected  for  an  award.  It  is  expected  that  the  contract  will  reflect: 
the  intent  of  this  statement  of  collaborative  policy;  mutually  satisfactory  and  equitable  provisions 
relating  to  inventions,  patents  and  licenses;  and.  Department  of  Higher  Education  regulations 
.v  :  rv  : re::. cuts.  it  will  he  negotiated  to  reflect  the  needs  of  each  individual  project. 


CONNECTICUT  INNOVATIONS,  INC. 
CHARLES  GOODYEAR  COOPERATIVE  RESEARCH 
AND  DEVELOPMENT  GRANT  PROGRAM 


Proposal  *  and  Title  (First  5  words):  ^2>Goici 


A 


REVIEW  PANEL  EVALUATION  FORM 

*  +  **«-'*-**  +  *%'************  +  #*  +  *  +  +  *  +  +  **-  +  +  +  *  +  +  *-**■*-+  +  **  +  +  +  ***  +  '»  +  *•**  +  *****  +  *  +  +  *  +  #  +  *«*♦ 

Please  score  the  items  using  a  scale  of  I  (poor)  to  5  (excellent).  Some  items 
have  check-off  responses.  Use  the  comment  sections  to  explain,  clarify  and 
support  your  ratings  and  responses.  We  ask  that  you  not  write  your  name  on 
this  form  since  we  do  make  copies  available  *r  grant  applicants  upor,  request. 
Please  use  a  pen  or  type  your  responses  so  mol  copies  will  be  more  legible. 


1.  Ttie  extent  to  which  the  project  addresses  the  purposes  of  the  program 

a.  Encourages  cooperative  research  and  development  between  industry  and 


higher  education 


b.  Advances  high  technology  research  in  Connecticut 
Comments:  \\\£  ^  g-CAgrcY  ^CC<rs,S^~\  ^ 

uszmXcX  "Ve)  1  *A  VvOVTjJYjojT^. 

cA.p'V's^  U_  Cct~\ 


Score 


5“ 


c.  Stimulates  economic  development  in  Connecticut 


Comments : 


Score 


Proposed  project  is  appropriate  and  is  adequate'  explained 
o  objectives 

o  relation  to  present  state  of  kno,. ledge  -in  the  f i e 1  d 
o  general  plan  of  work 

o  description  of  experimental  methods  and  procedures 


Commeni 


lts:  TWe  C£\n<bo  Score 

<C>cC£\W^l\~  po vWr\  Vo  Crj~ 

3.  Evidence  of  Commitment 

a.  Institutional  commitment  to  the  area  and  to  thisspecific  project 
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CS\  L\  ’-‘A  Vo  Vvxiti  \  VwxtdV  . 

ftta^WriLc£  wexs^.  Vo  QV  ? 

b.  The  role  of  the  co-sponsor  in  the  proposed  project 
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c.  Competencies  of  proposed  research  staff 

0  faculty  investing  sufficient  time  in  project 
0  level  of  involvement  of  facjlty  vs.  graduate  students 
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support  this  project 
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Comments : 


d.  Evidence  that  the  project  will  continue  after  grant  period 
yes _  no  _2<_ 


Comments:  ' — 'VA*J^V'^£ 


ttt  \Y  Ui&Jc\c) 


6.  Potential  for  project  to  generate  additional  funding  or  support 
Comments: _ \_  CLv*  u_o<o>vjw<£  <2^  KK\  _  Score 


7.  The  intrinsic  merit  of  proposed  project 
Comments : 
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Ooes  this  project  merit  funding? 
yes  no _ 


possibly 
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YANKEE  INGENUITY  INITIATIVE 

CHARLES  GOODYEAR  COOPERATIVE  RESEARCH  &  DEVELOPMENT  GRANTS 
TECHNICAL  REVIEWER  EVALUATION  FORM 


ProposaLNumber:  ?  $  <fW? 

Proposal  Title: 

Reviewer: 


ron 


Please  complete  each  section  below  in  ink  or  typed.  Rani  the  proposal  on  each  of  the 
criteria  with  a  score  between  (1)  poor  to  (5)  outstanding.  Be  conservative  in  sconng  and  use 
scores  of  five  only  in  extraordinary  circumstances.  Continue  comments  on  additional  pages 


if  necessary. 

1.  Scientific  merit  of  proposal 


Comments: 

-fCj  <la~j  SUsvflL  &L  ^ 

Ltr'  ***  frta~7'*'9~p  • 


2. 


Appropriateness  and  feasibility  of  proposed  research 
methods 


Score 


JSI 
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Ac+tXo/^. 
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.**A£kav<a-  ~f&  J  svt*&  •/ .'t tat.. 
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3.  Relationship  to  the  improvement  of  high  technology  instruction 
or  research 
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/2*< erf* 

FYrf.fs  S  rftrf 'Z?aJxUa> 

F Fa+Y  'j^FsuOd*'  *<*>**? 
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^ ’* ^  ~ffc  Ftt*xrf 

£*fc~-  ftf*  &JL4rf OO^F-  'fi&L-eFi  <dc6tj*i  - —  A  c#*r*&r\*Jn'(r7 

Y  &7t*t£c4Q,<Zt,  stcFcO-+rrf  F*dt~ .  _ _ 

Potential  for  promoting  high  technology  development  Score 

Comments: 

/^Pf^OvLA-rf  s4st^l<drf  ^ 

y  **-  cvtiF  o^t, 

C^&stc&Y  <£e  6y  Fit,  *Y 

xrf  /t^JU4s&-  F<y  rfarfct^  Y&FvTtfc*~$  a~~rf  rf-t* 

~tr  rfe  . 


4. 


Qualifications  of  researchers 


Score 
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Comments: 


TFsiAU***/**,  #«- 

[-(sbutfutA^j  .  db&  ^  Y~  5  <Ui 

&<A*+*&d? irfrfcrf  <3^%rf  ~f*d~ ofa/oT 

&£foyvtj? st4<J^  Fn  fUdjfarr?  sC0  F^rf  &u.  <rfk*f*r 

A*  £-4sK*rf  &*)  yt^Y *£44*3*]*"^  rfrfz^  Y^ 

s4Lo~c&  Cu~  rf*4"  /^L^jFJi~  Y6*^  AKf  *++<.r  &*r  <*+•  Crf  **J 

C*J?$  C&vt<Frf(brt4.  **rf(  <U<s*J^cfrrtrf \>(suy*i  $f/tzct*+rfrf 
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OVERALL  ASSESSMENT: 


Does  this  proposal  merit  the  Connecticut  Innovations,  Inc.  funding? 

Yes  /X*  No _  Possibly _ 

Comments: 


ADDITIONAL  COMMENTS: 


,C 

Please  return  by  February  28  to:  Nancy  Rion,  Director,  Yankee  Ingenuity  Initiative, 
Connecticut  Innovations,  Inc.,  845  Brook  Street,  Building  #2,  Rocky  Hill,  CT  06067 
Phone:  (203)  258-4305  FAX:  (203)  563-4877 


LAW  OFFICE  Of 

IRA  S.  DCjR^IAN 

WATKJN3  C8NTR? 

main  street 

j 

/ 

TWLWHOME  liOS,  t-tf-l*** 

MANCHESTER,  CONNECTICUT  0SO40 

j  * 

TELECOPIER  tZOS) 

i 

]  April  16, 

1993 

Mr.  George  Testes 

77 a  Loomis  Drive  j 

West  Hartford,  Connecticut  063.07 

f  i 

United  States  patent  Application  for 
ROTARY  ENaiNa.ftf3TEM  -  Our  File:  TE5-1 

Dear  Mr.  Testea:  ! 

I 

Enclosed  are  copies  of  Notices  of  Allowability  and  of 
Allowance  in  connection  with  the  captioned  application.  In 
view  of  this  action,  a  United^ States  patent  will  issue  to  you, 
containing  all  14  claims  origjlnajlly  filed  (as  amended)  ,  upon 
payment  of  the  required  issuei  f«je  ($585) . 

In  addition  to  that  amount,  we  normally  obtain  copies  of 
the  patent  for  the  client,  the  mjinimum  order  being  ten,  at 
$3  each.  There  is  also  a  charge  of  $150  for  our  services  in 
finalization  of  the  application.; 

Accordingly,  upon  receipt  of  your  check  in  the  amount  of 
$1,495.37  (which  includes  the;  balance  of  $730,37  that  is  out¬ 
standing  in  your  account) ,  wei  will  pay  the  necessary  fees  and 
bring  the  patent  to  issue,  we  normally  wait  to  make  payment 
until  near  the  end  of  the  allotted  time  (which  expires  on  July 
6,  1993  in  this  instance),  si^icej  doing  so  will  cause  the  patent 
to  expire  as  far  as  possible  into  the  future.  However,-' if  you 
prefer  that  the  fee  be  paid  sooner  we  will  of  course  comply 
with  your  wishes. 

Pleas*  contact  us  if  youj  hgve  questions  in  regard  to  the 


ISD<*l9 

Enclosures 


IRA  S.  DORMAN 
WATKINS  CENTRE 
933  MAIN  STREET 
MANCHESTER,  CT  06040 


/  y  >s 


UNITED  STATES  DEPARTMENT  OF  COMMERCE 
Patent  and  Trademark  Office 

Address:  Box  ISSUE  FEE 

COMMISSIONER  OF  PATENTS  AND  TRADEMARK: 
Washington,  D.C.  20231 


i 

j 

i 

i 


34m 


NOTICE  OF  ALLOWANCE 
AND  ISSUE  FEE  DUE 


S^My.o  ^tacneo  communicator,  from  me  Gxam.'ier 
. .  notice  ?  issupo  In  v>ow  o! apoiicsrrs  communicator 


r  KV-RltS  COOE;Sl-;niAL  NO  i  riLINGOATE  [  tCIAL  Ci-Alfvfc  kX*M!Nbll  AND OPOyP  ART  ON 


NIT 


07/811,533  12/20/91  014  KOCZO  JR,  M  3403  04/05/93 

1  f  rr.t  Narrstf 

:  Awiiewi . TESTE  A,  _ _ _  _ OEbROE  . 

'iTLSOr  | 

■".'f:NT,CN ROTARY  ENGINE  SYSTEM 

t 

j 

]  AT  ITS  DOCKET  NO.  ]  CLASS-SU6C>.ASS  i  RATON d  I  AlH’lN.  TYPE-  J  SWA!  I  r.NTlTY  J  *-Ef-.  >:  '-J> 


.  -  .3.  TES-1  123-235.  000 _ iM\  ...  UTILITY _ 3CE& . *585,  QfiL _ 

.....  .  , 


THE  APPUCA  TION  IDENTIFIED  ABOVE  HAS  BEEN  EXAMINED  AND  IS  ALLOWED  FOR  ISSUANCE  AS  A  PA  TENT. 
PROSECUTION  ON  THE  MERITS  IS  CLOSED.  j 

THE  ISSUE  FEE  MUST  BE  PAID  WITHIN  THREE  MONTHS  FROM  THE  MAILING  DA  TE  OF  THIS  NOTICE  OR  THIS 
APPLICATION  SHALL  BE  REGARDED  AS  ABANDONED,  THIS  STATUTORY  PERIOD  CANNOT  BE  EXTENDED. 

HOW  TO  RESPOND  TO  THIS  NOTICE: 


If  the  SMALL  ENTITY  is  shown  as  NO: 

A.  Pay  FEE  DUE  shown  above,  or 

B.  File  verified  statement  of  Small  Entity  Status  before,  or  with, 
payment  of  1/2  the  FEE  DUE  shown  above. 


I.  Review  the  SMALL  ENTITY  Status  shown  above. 

If  the  SMALL  ENTITY  is  shown  as  YES,  verify  your 
current  SMALL  ENTITY  status: 

A  If  the  Status  is  changed,  pay  twice  the  amount  of  the 
FEE  DUE  shown  above  and  notify  the  Patent  and 
Trademark  Office  of  the  change  in  status,  or 
B.  if  the  Status  is  the  same,  pay  the  FEE  DUE  shown 
above. 

H.  Part  B  of  this  notice  should  be  completed  and  returned  tit  the  Patent  and  Trademark  Office  (PTO)  with  your  ISSUE  FEE 
Even  if  the  ISSUE  FEE  has  already-been  paid  by  a  charge  to  deposit  account,  Part  B  should  be  completed  and  returned 
if  you  are  charging  the  ISSUE’FEE  to  your  deposit  accdunt.  Part  C  of  this  notice  should  also  be  completed  and  returned 

ii  All  communications  regarding  this  application  must  give  series  code  (or  filing  datp)^eriaj  numtwnend  batch  number. 
Please  direct  all  communications  prior  to  issuance  to  Bok  ISSUE  FEE  unless  advised  tcnhe  contrary. 


IMPORTANT  REMINDER:  Patents  Issuing  on  applications  filed  on  or  after  Dec.  12, 1980  may  require  payment  of 

maintenance  fees. 


Copy 


‘•FW4L  NUMBER  FILING  DATE 
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